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PRESENTATION 
of the 
KEYES MEMORIAL MEDAL 


to 
DR. HUGH H. YOUNG 


Dr. WILLIAM C. QuINBY: 
w~ 


“His youth was fiery, glowing, tempestuous—and in age he 
discovereth no system of cooling. This is that which I admire 
in him. I hate people who meet Time half way.” 

—CHARLES LAMB 


Just before the turn of the last century the Johns Hopkins 
Hospital had been in active work for hardly one decade. But al- 
ready its reputation and that of the Medical School which had 
shortly preceded it, loomed large in the land, and was steadily 
increasing. Young men of ambition and ability were already 
seeking its doors. Especially at this time the school was one 
which because of its geographic position made a strong appeal 
to men from the southern group of states. An even stronger appeal 
lay in the persons of its four great professors—Osler, Kelley, 
Halsted and Welch. 

At this moment, there arrived on the scene a spare youngster, 
out of Texas by way of the University of Virginita—Hugh Hamp- 
ton Young—noteworthy already for a most charming personality 
and indefatigable energy. This was the type of man of industry 
and brains which the new school continuously sought. Of course, 
they would not let you go. The medical atmosphere was most 
stimulating; the opportunity was at hand; and ere long all were 
aware that the Science of Urology in America had been born. From 
the very first there was never a doubt of it. 

Under your stimulating hands and unparalleled genius its sub- 
sequent growth has been really phenomenal till now, after the pas- 
sage of another generation, it is abundantly evident that the high 
faith of the elders in you has been fulfilled many times over; for 


AV. 
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there is today no single aspect of the urological domain to which 
you have not added something of value—often of inestimable value 
—and no corner of the medical world so remote but holds the name 
of Young in highest veneration. 

We meet here now to make acknowledgment of our personal 
obligations to you for this life of fruitful endeavor, and I esteem 
it one of the most pleasurable privileges and honors of my life that 
I should be chosen by this Society—your Society and ours—as its 
spokesman today. 

We believe that the services which you have rendered to man- 
kind through your noble work have not been surpassed by any 
other American in the whole field of Medicine. We affirm that 
through the influence of your example the whole country has been 
led to a clearer and juster estimate of the high scientific plane which 
urological surgery deserves to hold, and now through your work 
does hold. We affirm that through your catholicity of spirit, your 
open-handed generosity; your stimulating teaching, you have been 
a most vital force in molding the life and aims of all your many 
pupils, that they too have gone forth men marked for good deeds. 
We affirm that your wisdom and ability have opened wide the doors 
of hope and health to countless suffering men and women. We af- 


firni that, striving greatly, you have never failed “to hold high the 
torch.” 

For these and your many other good works the American As- 
sociation of Genito-Urinary Surgeons now awards you the Keyes 


Medal as testimonial of our respect, our gratitude, our undying 
affection. 


Dr. Hucu H. Younc: It is a great honor to be awarded the 
Edward L. Keyes Medal for Progress in Urology. I wish to ex- 
press my sincere thanks to the Society. 

Dr. Keyes’ splendid book gave me my earliest appreciation of 
the interesting field of genito-urinary surgery, and I looked up to 
him as one of the great inspirations when, at the age of twenty-seven, 
I took charge of the Department of Genito-Urinary Diseases at the 
Johns Hopkins Hospital. In 1901, when I was invited to prepare 
a thesis, which was then required for entrance to the American 
Association of Genito-Urinary Surgeons, Dr. Keyes, in whose 
house fifteen years before the Society was founded, by his gracious 
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reception did much to remove the terrors of that occasion. Ever 
afterward, by his encouragement and kindly criticism, Dr. Keyes 
was the mentor of all the younger members of the Society. His 
son and I were admitted to the Society the same year and grew up 
in the closest intimacy. 

In 1915, when the James Buchanan Brady Urological Institute 
was dedicated, Dr. Keyes delivered the principal address. His sub- 
ject was “Opportunity.” He dwelt on the great possibilities of the 
urological institute we were dedicating, and his words of wisdom 
were a great encouragement to us in inaugurating the first hospital 
devoted solely to Urology in this country. 

During the World War his son rendered me the greatest assist- 
ance in the organization and direction of the Division of Urology 
of the Medical Department of the A. E. F. His charming per- 
sonality, great literary ability and sage advice were of inestimable 
value, and the success of our work was due largely to him. 

My debt to the Keyes family is, therefore, very, very great and 
to be chosen as one to receive this beautiful gold medal, bearing the 
handsome replica of the distinguished elder Keyes, is an honor I 
shall prize deeply the remainder of my days. 





THE AMERICAN ASSOCIATION OF 
GENITO-URINARY SURGEONS 


FIRST DAY, JUNE 14, 1937 
TUMORS OF THE ADRENAL CORTEX 
A. J. SCHOLL, M.D. 


Los Angeles, California 


A great deal of clinical interest has been aroused in recent years 
owing to a better understanding of the symptomatology and con- 
sequences due to tumors and other pathologic conditions which af- 
fect the special functions of the adrenal glands and their secretions. 


In the personal case, fully described below, the clinical history 
and the special symptoms, differentiated from the symptoms due to 
other glandular affections, were so marked and fairly typical as to 
justify the tentative diagnosis of adrenal cortical tumor. This and 
the operative verification, as well as the autopsy findings, seem to 
warrant publication of the case as a contribution to the diagnosis 
and special pathologic characteristics of this type of tumor. 


ADRENAL TUMORS IN GENERAL 


Before describing the case a few words may be said regarding 
the nature and the clinical aspects of adrenal tumors. 


The adrenals are composed of two distinct glands, each having a 
different origin and function. The medullary portion, arising from 
the ectoderm, has an origin in common with the components of the 
sympathetic nervous system and secretes adrenalin, which apparent- 
ly is not essential to life. The cortex is derived from the mesoderm 
and is embryologically allied with the gonads and other urogenital 
organs; it elaborates or stores a hormone necessary to life. Besides 
adrenalin and the cortical hormone there is a third known adrenal 
secretion—ascorbic acid, and it is possible that there are other nor- 
mal secretions of the glands. 


Tumors of the adrenal cortex, which are usually benign, may 
vary in size from a few millimeters to 10 or 12 cm. in diameter. 


1 
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Benign tumors, which are not infrequently bilateral, may occur as 
diffuse or nodular hyperplasia or as definite rounded adenomata dis- 
tinct from the remaining adrenal tissue. Malignant tumors of the 
cortex are rare and usually associated with marked glandular dis- 
turbances. In a series of 105 cases of adrenal tumor reviewed by 
Geschickter,” seventy-two were tumors of the cortex, of which 
only six were malignant, the remaining sixty-six being benign. 

Tumors of the adrenal cortex, owing especially to their disturbance 
of hormone secretion, cause marked changes in metabolism and in 
physical characteristics, a condition somewhat analogous to that 
caused by certain tumors of the ovary and of the pituitary gland. 
It seems rather improbable that disturbances in glandular secretions 
outside the cortical hormone have any part in producing the clinical 
picture associated with cortical tumor; nor does the presence of 
such a tumor appear to increase the amount of hormone; in fact, 
some of the disturbances associated with cortical tumors may be 
relieved by administration of cortical hormone. 


The most striking changes due to adrenal cortical tumors are those 
of secondary sexual characteristics ; these are of two types, depend- 
ing on the age of the patient—in children sexual precocity may oc- 
cur, in adults sexual inversion. These tumors occur much more 
frequently in females than males. 


SYMPTOMS OF ADRENAL CORTICAL TUMORS 


Tumors of the adrenal cortex may be asymptomatic or sympto- 
matic, and symptoms vary considerably according to the patient’s 
age and sex and the type of tumor. Cahill’ cites Langeron and Lo- 
heac’s classification of the various symptoms of cortical tumors as 
follows: (a) tumors with endocrine symptoms, (b) tumors with 
only an abdominal mass, (c) tumors with metastatic masses, and 


(d) tumors with arterial hypertension, either paroxysmal or con- 
tinuous. 


One of the first and most common symptoms is a change in men- 
struation, either a scantiness of flow or a complete cessation. An 
obesity confined to the torso is usually seen and is both striking and 
unsightly. The torso, neck, and face, especially about the angle of 
the jaw, and the chin are unusually obese. This fullness or adiposity 
is at times so marked about the neck, chin, and cheeks that, together 
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with the reddened, thickened, almost edematous skin, it gives the 
patient a cretinoid facies. The arms and legs are usually not in- 
volved and by contrast have the appearance of being thinner than 
usual. In some cases there is very little increase in the body weight 
despite the apparent enlargement of the torso. However, in contrast 
to the usual adiposity, extreme emaciation may occur. 

The hair on the head becomes coarse, dry, and falls out freely; 
some areas may become bald, especially the crown. One of Cahill’s 
patients became bald on the top of her head. Coarse hairs appear 
all over the body, but especially over the legs and face. On the 
face the hair is most noticeable on the chin and upper lip and is 
usually thick and dark. The hair on the limbs is abnormal in 
amount, dark and heavy. There is a redness and duskiness of the 
hands, wrists, and face, together with a marked tendency toward 
localized thickened, mottled, and ecchymotic areas after any slight 
bruising; small areas may appear on the arm after the removal of 
the blood pressure cuff. Hypertension of the continuous type oc- 
curs commonly ; that occurring in association with tumors of the me- 
dulla is usually paroxysmal, though in some instances paroxysmal 
hypertension has been reported in cases of tumor of the cortex. 

In adults changes in the secondary sex organs occur slowly and 
moderately or not at all. In infants and children these changes oc- 
cur earlier and are usually the most important presenting symptoms. 
Physical sex characteristic changes may occur, especially in females 
still in the growth period—the pubic hair line becomes more mascu- 
line, the voice becomes husky, and the clitoris greatly enlarges. In 
one of Cahill’s cases the clitoris had the power of erection and was 
strikingly masculine in appearance. 

It is at times extremely difficult to differentiate the symptoms 
caused by tumors of the adrenal cortex from those due to certain 
tumors of the ovary or of the pituitary. Cushing’s’ pituitary ba- 
sophilism has many symptoms and characteristics in common with 
adrenal cortical tumors. It is a polyglandular syndrome character- 
ized by a rapidly acquired plethoric adiposity, affecting the face, 
neck and trunk, the extremities being spared, associated in women 
with hypertrichosis and vascular hypertension often accompanied 
by hyperglycemia and a peculiar softening of the bones. A clinical 
distinction cannot always be made between these two conditions. A 
case of carcinoma of the adrenal cortex reported by Lescher’ 
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showed all the cardinal and most of the occasional symptoms of 
Cushing’s pituitary basophilism. Calder and Porro’? and Frank*® 
also report cases clinically indistinguishable from Cushing’s syn- 
drome but which at autopsy were proved to be cases of tumors of 
the adrenal cortex. The only sign which differentiates is hyper- 
trophy of the genitalia, which does not occur in cases of pituitary 
basophilism, but which, however, is not always present in adrenal 
cortex tumors. 

Meyers,” in 1931, described his arrhenoblastoma, a tumor of the 
ovary having a tendency to cause women previously exhibiting nor- 
mal female sex characteristics to take on those typical for the male 
sex. There are associated signs of defeminization, such as falling 
out of hair, deposits of fat, atrophy of the breast, shrinkage of the 
opposite ovary when not affected, and atrophy of the uterus with 
consequent amenorrhea and sterility. At the same time signs of 
masculinity appear, such as male hirsutes, growth of a beard, en- 
largement of the clitoris, and huskiness of the voice. Goldzeiher 
and Koster* point out certain differences in the character of the 
hirsutism ‘and obesity. The hypertrichosis of pituitary origin is 
usually silky lanugo-like, and the facial growth predominates on 
the cheek. That due to abnormal ovarian function is universal and 
typically masculine in character. That due to cortical hyperactivity 
is characterized by coarse dark hair on the chin and upper lip, be- 
sides wide distribution all over the body. These authors state that 
an attempt to distinguish obesity due to one glandular disturbance 
from all others is difficult. Nevertheless, the girdle characteristics of 
the pituitary type, the generalized adiposity of the ovarian type with 
its trochanteric pad, and the torso distribution of the adrenal corti- 
cal type are suggestive of these different pathologic factors. Ex- 
clusion of the ovary by examination through the opened peritoneum, 
either through a posterior-lateral or an anterior abdominal incision, 
and the exclusion of the pituitary by roentgenographic examination 
of the sella turcica, studies of the eye grounds and fields of vision 
give added evidences of tumor of the suprarenal cortex. 


DIAGNOSIS OF ADRENAL CORTICAL TUMORS 


In a certain number of cases an abdominal tumor may be felt 
which, even if not of sufficient size to be readily palpated; may dis- 
place the kidney downward. At times the tumor shows as a soft 
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tissue mass in the roentgenogram, or the renal displacement may be 
discovered by means of a pyelogram. Injection of air into the peri- 
renal fascial planes by the method of Carelli* or through the perito- 
neoscope into the peritoneal cavity may outline the tumor; in cases 
of small tumors»occurring in stout individuals this is not of much 
value unless accurately carried out. 


When a tumor is not palpable and no kidney displacement can be 
made out, the patient’s history and the presence of symptoms, as 
described in the foregoing section, must be depended upon for a 
tentative diagnosis. These patients usually show a high degree of 
hypertension continuous in type and associated with a fairly rapid 
heart beat. 


TREATMENT OF ADRENAL CORTICAL TUMORS 


In most cases surgical exploration is indicated. A simple trans- 
peritoneal incision permits exploration of both adrenals. Cahill ad- 
vises this procedure as it permits clamping of the vascular pedicle 
before manipulation of the tumor, thus preventing the passage of 
excessive amounts of secretion or of possible metastases into the 
general circulation. The posterior-lateral lumbar incision, with the 
patient lying on the side, is favored by some urologists. This inci- 
sion is the same as that used in exposing the kidney except that the 
posterior angle of the incision is extended higher on the back, and 
the lower lateral angle is shortened. Retracting the kidney gives an 
excellent exposure of the adrenal bed. The peritoneal cavity is not 
opened unless an abdominal exploration is desirable. This incision 
does not permit simultaneous exploration of both adrenals, which 
necessitates shifting the patient’s position and making another in- 
cision to discover the condition of the opposite side. Modified lum- 
bar incisions may be made simultaneously with the patient lying on 
her abdomen. The lumbar region is raised slightly by placing a 
pillow under the costal margin, the lower half of the operating ta- 
ble being lowered. This elevates the renal areas, widens the supra- 
iliac space and permits satisfactory exposure. Cutting the costo- 
vertebral ligament permits greater elevation of the last rib, which, 
together with retraction of the kidney downward, permits good vis- 


ualization and sufficient room to free the adrenal without excessive 
trauma. 





A. J. SCHOLL 


Patients with cortical tumors are poor surgical risks, the chief 
danger being a condition of shock which follows most operative 
procedures. Cecil,* in a review of published cases, found that 39 per 
cent of patients operated on died from shock soon after operation, 
and that 66 per cent of those who recovered had severe shock. Va- 
rious procedures have been used to combat shock, such as the in- 
jection of large amounts of adrenalin and eschatin or cortical hor- 
mone. On account of the low value for chlorides, large amounts of 
intravenous salt solution have been used and, according to reports 
of cases, with apparent success. In one of Cahill’s cases improve- 
ment was noted in the patient’s general condition immediately after 
blood transfusion; this was carried out on two successive days. 
These authors believed that improvement was possibly due to the 
hormones present in the transfused blood. 


CASE REPORT 


The following case history is that of a young woman with a tumor of 
the right adrenal cortex who presented most of the characteristic 


metabolic and physical changes seen in adult females who have this 
disease : 


Personal and Family History—An unmarried woman, aged twenty- 
eight years, came for treatment of high blood pressure, which had been 
around “200” for several months. She had had the usual diseases of 
childhood, including scarlatina. Her tonsils had been removed when 
she was ten years old after repeated attacks of tonsillitis. Her mother 
had died at fifty years of age of carcinoma of the liver and gall blad- 
der. There was no history of other serious illness in her family. For 
three years she had been gradually losing her hair, especially on top, 
and recently it had become quite thin. Eighteen-months ago her pe- 
riods stopped completely after several months of lessened flow. Dur- 
ing the last year she had noticed a growth of hair on her face which 
she described as being at first “lanugo” but which now is so thick and 
noticeable that it requires periodic shaving. During this same period of 
time she has been growing stout in the chest, neck and face, although 
she has not increased much in weight. At present she feels so “fat” 
about the chest and neck that it is difficult to wear her usual clothes or 
even to breathe freely. She bruises very readily, and the skin on her 
face and neck has become reddened and “splotchy.” Always active, 
she has recently become very tired, and there is marked weakness of 
her legs and knees. There has been no change in her external genitalia 
nor, as far as she knows, in her emotions. 


Physical examination showed a red-faced, short-necked girl with 
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marked adiposity of the face, neck, chest wall, abdomen, and breasts. 
The neck and chest were so fat that she seemed to have difficulty in 
breathing. The body below the waist was not abnormal except for 
numerous areas of fading ecchymosis. Her scalp was covered with 
only a small amount of hair, especially in the crown. Her face had 
been shaved about the chin and neck, and short stiff hairs could be 
felt; the area over her cheek bones and below the ears was covered 
with soft downlike hair. 


Her reflexes were normal; her thyroid could not be felt on account 
of the adiposity. Her lungs were normal, but her heart showed marked 
enlargement. The rhythm was regular and no murmurs were heard. 
The aortic second sound was very sharp. Her systolic blood pressure 
was 208, the diastolic 126. This varied on different days, but the sys- 
tolic reading was always over 200. The kidneys could not be felt, and 
no abdominal tumors could be made out. The external genitalia were 
normal, and pelvic examination revealed the uterus small and in good 
position. The ovaries were not felt. 


A roentgenogram of her skull showed marked scattered decalcifica- 
tion; the sella turcica was not abnormal. A roentgenogram of the 
chest and pelvis did not show this decalcification found in the skull; 
there was no evidence of calculi in the urinary tract. 


Her urine was not abnormal; the two-hour phthalein return was 
75 per cent; her blood was normal in cellular elements, hemoglobin, 
non-protein nitrogen, clotting and coagulation time. The basal metab- 
olism rate was normal; the Wassermann test gave negative findings. 

Cystoscopy revealed a normal function from each kidney, and there 
was no apparent infection of the kidneys or bladder. Bilateral pyelo- 
grams showed each kidney in its usual location, and there was no evi-* 
dence of torsion, ptosis, displacement, or signs of extrarenal growth. 
An estimation of the blood epinephrine both by the biologic and chem- 
ical methods revealed an amount corresponding to an intravenous dose 
of profound pharmacologic effect. 


From the clinical history and the symptomatology the presence of 
an adrenal cortical tumor was suspected, and an exploratory operation 
was recommended, which the patient accepted. 


Operation. — Anesthesia: Cyclopropane induction; intratracheal 
ether and oxygen. Patient in prone position. Bilateral simultaneous 
exploration of adrenals (C. G. Toland and A. J. Scholl). Incisions 
started simultaneously extended from 4 cm. above the last costoverte- 
bral ligament downward 10 cm. parallel to the spine and then laterally, 
making a hockey stick exposure. The kidnevs were readily exposed and 
found normal. The adrenal on the right side was found matted in fat, 
from which it was not extensively freed. No tumor masses were felt. 
In the region of the left adrenal a pigmented, smooth, rounded, non- 
adherent mass about 4 cm. in diameter was found. This was freed of 
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its fatty covering, and two large vessels at its base were clamped with 
right angle clamps, cut, and the tumor removed. A section of normal 
appearing adrenal was left attached to the upper pole of the kidney. 
There was some bleeding in the base of the incision which was stopped 
with a suture. The incisions were closed in the usual manner; the left 
side was drained; and the right side was closed without drainage. 

At the time of starting the operation the blood pressure was 230/125 
and the pulse 120. At the finish of the operation, fifty minutes later, 
the blood pressure was 180/100. The systolic blood pressure continued 
to drop at the rate of about 10 points an hour. Five hours after opera- 
tion it was 120/90 and the pulse 130, although the patient was in fairly 
good condition. 

In spite of the injection of large amounts of intravenous salt solu- 
tion, eschatin, and adrenalin and the administration of oxygen, the 
blood pressure continued to drop until ten hours after operation, when 
it was 82/70 and the patient in a condition of profound shock. She 
did not rally from this condition and died thirty-six hours after opera- 
tion. Six hours after operation her temperature was 102° F; twenty- 
four hours later it was 105.6° F. by axilla. 


Autopsy.—A post-mortem examination was made twelve hours after 
death. The right adrenal measured 2.5 x 5 cm. in diameter and ave- 
eraged 1.5 mm. in thickness. It showed profound atrophy with but a 
very narrow rim of opaque yellow cortex, between which was a thin 
zone of milky white colored medulla. The left adrenal was about 
2 x 3 cm. in diameter and equally atrophic. In the mid-part it was 
hemorrhagic, and on the under surface there was more or less of a 
membranous structure about 4 x 6 cm. in diameter, the inner surfaces 
-of which were hemorrhagic. This is apparently where the globular 
nodule was removed from the left adrenal. The gross appearance of 
the remaining portion of the left adrenal was similar to the right. The 
operative sites on both sides were investigated and seemed to be in 
good condition. There had been no postoperative bleeding. 

On microscopic examination it was found that the remaining tissue 
in the left adrenal showed complete hemorrhagic infarction of this 
structure. The fibrous capsule of the right adrenal was several times 
the usual thickness, and there were rather broad trabeculae which 
passed toward the medullary portion of the gland between the columns 
of cells. There was a profound atrophy of the cortical epithelium, but 
the cells that remained showed no particular structural change. One of 
the cross sections of the right adrenal showed a fairly good sized 
plaque of cellular tissue in the medulla, while two other sections did 
not show a medullary layer. The arteriole in the fibro-adipose tissue 
about the adrenal showed slight hyalin changes with early thickening 
of the vessels. 

The combined weight of the kidneys was 320 grams. Grossly they 
were not abnormal; microscopically some hyalin changes were found 
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in a number of glomeruli and corresponding hyalin changes in the 
arterioles. 

The pituitary gland measured 7 x 8 x 9 mm. in diameter and was 
about normal in size and contour. A peculiar opaque yellow mottling 
was noted in the anterior portion. The gland was divided into four 
parts, each of which was imbedded separately, and three sections made 
from each block for microscopic examination. In none of the sections 
thus made was there any evidence of a focal nodule. The tissue 
throughout was quite healthy, and the various types of secretory cells 
seemed to be present in approximately normal numbers. Between the 
pars anterior and the pars posterior were embryonic inclusions of 
tissue which had the appearance of salivary glands and stratified squa- 
mous epithelium. These inclusions were of no clinical consequence. 

The ovaries were definitely atrophic, measuring 2 x 2.5 cm. in diam- 
eter. The cortical surfaces were finely lobulated, opaque whitish in 
color and densely scarred. A few small simple cysts were present 
within the ovarian substance. Microscopically primordial ova were 
moderately numerous in the outer part of the cortex. Only one de- 
veloping graafian follicle was noted in the section, however, and the 
cystic lesions were apparently of follicular origin, where there had been 
atresia and atrophy of the epithelial layers. No corpus luteum was 
seen. The uterus was but slightly smaller than one would expect in a 
healthy young nulliparous adult. It was not grossly or microscopically 
abnormal. 

The thyroid was of normal size, color and consistence ; it was normal 
grossly and microscopically. The parathyroids were not investigated. 
There was a thick plaque of fatty thymic tissue covering the anterior 
surface of the pericardium and the great vessels at the base of the 
neck. 

The heart weighed 450 grams. There was marked hypertrophy and 
dilatation. The muscle tissue was soft and flabby and showed a yellow- 
ish-gray mottling. The cardiac valves and coronary arteries were nor- 
mal. Microscopically, sections through the left ventricle showed mark- 
ed hypertrophy of the fibers, and there was a diffuse increase in the 
fibrous supporting tissue. The aorta was of normal caliber, but the 
walls were definitely more rigid and inelastic than normal, and the 
intimal surfaces were covered by numerous flattened or slightly ele- 
vated opaque orange-yellow colored plaques sometimes containing cal- 
cium deposits. 

The ribs and sternum were filled by pinkish gray hyperplastic bone 


marrow. The bones were quite soft, the cortex atrophic, and the ribs 
were easily fractured. 


Pathologic Diagnosis—Adenoma of adrenal cortex. 


_Examination of Removed Cortical Tumor.—The specimen removed 
at operation was examined by Dr.’ J. W. Budd. It consisted of a 
globular tumor measuring 3 x 2.5 x 2.5 cm. in diameter, most of the 
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outer surface being covered by a thin translucent fibrous membrane. 
There was a pad of adipose tissue, about 3 x 5 cm. in diameter, ad- 
herent along one margin. The outer surface of the tumor was rela- 
tively smooth and a mottled structure varying from pale yellow to 
black was apparent through the thin capsule. Cross sections showed a 
solid mass of moderately firm consistence having an opaque, brownish- 
black color that was mottled around the periphery by fine pale yellow 
nodules of less than 1 mm. size. Frozen section of the lesion showed a 
microscopic structure typical of adrenal cortex. Sections taken through 
five different areas of the tumor and examined after fixing in Zenker’s 
solution and staining with various stains—hematoxylin, eosin, Mallory’s 
anilin blue, phosphotungstic acid hematoxylin, iron hematoxylin, and 


Wilder’s reticulum—all showed a structure similar to that of the adre- 
nal cortex. 


A portion of the specimen examined contained no adrenalin. 


COMMENT 


In a large number of the cases reported in the literature the opposite 
adrenal was either absent or, as in this case, inadequate to support 
life. Kepler® believes that such a tumor absorbs the principal part of 
the production of cortical hormone, placing what normal cortical 
tissue is present in a condition of physiologic desuetude. Actual 
atrophy, such as was found in this case, has also been reported in 
other cases. After removal of the tumor the functionally inactive or 
atrophic adrenal cortex is not able to meet the sudden demands for 
the cortical secretion necessary for life, and symptoms of shock 
develop. Adrenal cortical tumor cases, as well as those of the al- 
lied groups, especially cases of pituitary basophilism, are poor risks 
for any instrumental manipulations or operative intervention in any 
region. Death has occurred following cystoscopy, extraction of a 


tooth, osteotomy, and also after the simple incision of an abscess in 
the groin. 


SUMMARY 


The clinical aspects of tumors of the adrenal cortex are discussed 
and a typical case reported. In this case the history and clinical 
symptoms suggested the diagnosis of adrenal cortical tumor, which 
was verified at operation. The patient died from postoperative 
shock, and the autopsy findings are reported in detail. 
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SQUAMOUS CELL CARCINOMA OF THE KIDNEY 
PELVIS 


CHARLES C. HIGGINS, M.D. 
From the Cleveland Clinic, Cleveland, Ohio 


The occurrence of epithelial tumors in the renal pelvis is rare in 
comparison to the frequency with which other neoplasms involve 
the kidney. Swift-Joly™ in reviewing a collected series of 337 cases 
of tumors of the renal pelvis reported 120 benign papillomas, 138 
papillary carcinomas, twenty-nine transitional cell carcinomas, and 
fifty squamous cell carcinomas. In analyzing the individual cases, 
it is difficult to classify the tumors accurately because a varied ter- 
minology has been used, as is illustrated by the collected series of 
non-papillary tumors of the renal pelvis which Kretschmer™ studied 
in 1917. We found that the following terminology had been em- 
ployed by various authors cited in his collected series: 

Medullary carcinoma 

Scirrhous carcinoma 

Pavement epithelium carcinomata 
Alveolar carcinoma 
Carcinomatous 

Carcinomatous degeneration 
SM ics gd ek see oe aa ee ome a so : 
Pavement epithelioma 
Encephaloid carcinoma 
Epithelioma 

Cylindrical epithelioma 
Adenocarcinoma 

Not classified 

Epidermoid carcinoma 
Cylindrical cell’ carcinoma 
Squamous epithelioma 
Carcinoma-sarcoma 

Squamous cell epithelioma 

In some instances a complete microscopic report is not cited, so 
that correct grouping is impossible. 

In 1934, Gilbert and MacMillan® reviewed the literature and col- 
lected fifty-five cases of squamous cell carcinoma of the kidney 
pelvis, and added two of their own, while during the past year 
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Silverstone** and Nicholson’ each reported a case, bringing the 
total to fifty-nine. Five patients with squamous cell carcinoma of 
the kidney pelvis have been seen at the Cleveland Clinic. Including 
these cases, then, the literature now contains sixty-four reports of 
squamous cell carcinoma of the kidney pelvis. 


REPORT OF CASES 


Case 1.—The patient, a woman forty-one years of age, entered the 
Clinic on August 10, 1924. She complained that for one month she 
had had chills, fever, profuse sweats, and occasional hematuria. Four 
years prior to this time, three stones had been removed from the left 
kidney and one year previously a mass had been discovered in the right 
side. This had rapidly grown larger and had become increasingly 
tender. At the time of the onset of the most recent symptoms, 
two small calculi, which apparently came from the right kidney, had 
been passed. 

Physical examination revealed a large mass in the region of the 
right kidney. It was fixed to the adjacent structures and was tender on 
palpation. 


Laboratory Data—Examination of the urine showed it to have a 
specific gravity of 1.006. It was alkaline in reaction; there was a faint 
trace of albumin, but no sugar was present. Microscopically, red 
blood cells were very numerous, and there were 40 or 50 white blood 
cells per high power field. Examination of the blood revealed 3,000,000 
red cells, 22,000 white cells, and 65 per cent hemoglobin. The value 
for the blood urea was 29 mg. and for blood sugar 98 mg. per one 
hundred cubic centimeters. When the renal function was tested with 
phenolsulphonphthalein there was 20 per cent excretion at the end of 
the first hour, 25 per cent at the end of the second hour, and a total of 
45 per cent. 

A roentgenogram of the kidneys, ureters, and bladder showed the 
right kidney outline to be very large, extending well out and below the 
crest of the ilium. 

At cystoscopic examination the bladder urine was found to be 
cloudy. Except for the region around the right ureteral orifice, the 
bladder appeared normal. In this region there was a nodular, cauli- 
flower growth the size of a small walnut and the ureteral orifice could 
not be identified. A catheter was passed to the left kidney pelvis and 
a function test was made with phenolsulphonphthalein. The dye ap- 
peared from the left kidney in three minutes and the output at the end 


of one-half hour was 36 per cent. Ten per cent was collected from the 
bladder. 


Diagnoses.—Carcinoma of the bladder ; carcinoma of the right kid- 
ney and ureter; hydronephrosis. 
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Operation was performed August 18, 1924, following a blood trans- 
fusion. A very large pyonephrosis of the right kidney was found, and, 
due to the poor general condition of the patient, the kidney was 
drained. The temperature and pulse rate returned to normal in six 
days, but chills and fever developed and the patient died in the hospital 


twenty-eight days after operation. Autopsy was limited to examination 
of the kidney. 


Fig. 1, Case 1. Photomicrograph showing 
papillary carcinoma of kidney pelvis. 


Pathologic Examination.—Grossly, the specimen consisted of a 
markedly enlarged right kidney which measured 9 x 5 x 5 inches. It 
was partly firm, rather yellowish-white in color with abundant peri- 
renal fat in which nodules were palpable. The pelvis of the kidney 
was dilated and filled with necrotic material. On cut section, the sur- 
face was yellowish-red and toward the central portion it showed 
marked degeneration and hemorrhage. The capsule was thickened and 
stripped from the kidney with difficulty, showing portions of tumor 
growth involving the cortex. At the ureteropelvic junction there was 
marked thickening and involvement by tumor growth. 

Several sections were taken through different portions of the kidney 
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and microscopically all showed a similar picture, although in some 
portions the picture was obscured by marked degenerative changes. 
The outstanding features were the large masses and columns of large, 
deeply staining chromatic stratified epithelial cells which were grow- 
ing in wild profusion in every direction and infiltrating deeply (Fig. 1). 
Practically no normal renal structure was apparent in any area. Pearl 
formations were seen in abundance. 


Diagnosis —Squamous cell carcinoma originating from the right 
renai pelvis. 


Case 2.—The patient, a man fifty-two years of age, was seen first 
at the Clinic on April 14, 1933. His chief complaint was pain in the 
back, which had been present for ten weeks. The pain occurred chiefly 
on the right side and radiated down the right thigh and to the right 
groin. For the preceding two weeks, a dull aching pain had persisted. 
At the onset of the symptoms hematuria had occurred and had been 
present at intervals; clots were passed occasionally. Nocturia had been 
present for one year. During the preceding ten weeks, ten pounds in 
weight had been lost. 

Physical examination revealed no abnormalities in the abdomen ex- 
cept muscular spasm over the right lumbar region and tenderness to 
percussion in the same area. A slight lordosis was present. The pros- 
tate was enlarged, grade II; it was firm but not hard or fixed. 


Laboratory Data—Examination of the urine showed the specific 
gravity to be 1.015. It was acid in reaction; a trace of albumin was 
present but there was no sugar. Microscopically there were numerous 
red blood cells and 15 to 20 white blood cells per high power field. 
Examination of the blood revealed 5,490,000 red cells; 10,800 white 
cells ; hemoglobin, 87 per cent; neutrophils, 87 per cent; lymphocytes, 
8 per cent; monocytes, 5 per cent. The value for sugar was 110 mg. 
and for urea 38 mg. per one hundred cubic centimeters of blood. The 
Wassermann test gave a negative reaction. A roentgenogram of the 
chest revealed no abnormalities. 

Roentgen examination of the kidneys, ureters, and bladder showed 
no evidence of stones or other pathologic change in the urinary tract. 


Cystoscopic Examination.—The cystoscope was introduced without 
difficulty. The bladder contained 20 c.c. of clear residual urine and 
there were no stones, ulcers, tumors, or diverticula. Five c.c. of indigo 
carmine was injected intravenously and it appeared from the left kid- 
ney in four and one-half minutes with four plus concentration and 
from the right in six and one-half minutes with two plus concentration. 
Catheters passed without obstruction to both kidney pelves and speci- 
mens of urine were secured. 

A bilateral pyelogram was made after the injection of 7 cc. of 
solution on the left and 6 c.c. on the right side. This showed the left 
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kidney to be normal except for a little rotation on the long axis. The 
lower calix of the right kidney was seen to be normal, but there was 


marked compression and infiltration in the upper three-quarters of the 
kidney (Fig. 2). 


Fig. 2, Case 2. Bilateral pyelogram showing 
a normal left kidney except for a little rotation 
on the long axis. The lower calix of the right 
kidney is normal but there is marked compres- 
sion and infiltration in the upper three-quarters 
of the kidney. 


Diagnosis.—Carcinoma of the right kidney. 

Roentgentherapy was advised and six doses of high voltage 200 Kv. 
filter equivalent 1 mm. cu., 1,750 roentgens anterior and posterior were 
given, the kidney receiving about 1,500 roentgens. Three days after 


the last treatment, a right nephrectomy was performed (April 28, 
1933). 


Pathologic Examination.—Grossly, the specimen consisted of the 
right kidney and 6 cm. of the ureter. The weight was 208 grams. 
On the anterior surface of the kidney extending out of the hilum, there 
was an oval bulging tumor mass to which the capsule of the kidney 
and the perirenal fat were quite adherent. The tumor measured 7.5 x 6 





_ 18 CHARLES C. HIGGINS 


cm. On cut section through the kidney there was seen a large tumor 
mass which had a yellowish-grey, moth-eaten appearance. It was not 
well circumscribed but appeared diffusely infiltrative. The pelvis and 
calices appeared somewhat compressed by the tumor mass. 


Microscopically, sections through the pelvis of the kidney showed 
normal mucosa in some places but complete loss of mucosa in other 
areas, metaplastic changes in the epithelium at other sites, also ulcer- 
ation of the mucosa and replacement of the mucosa by an infiltrating 


Fig. 3 (left), Case 2: Photomicrograph showing squamous cell carcinoma 
of the kidney pelvis. 


Fig. 4 (right), Case 2. Photomicrograph showing blood vessel completely filled 
with tumor cells. 


squamous cell carcinomatous growth (Fig. 3). The cells were of the 
large squamous type with some tendency to form kertohyaline mate- 
rial, but with no pearl formation. The tumor was diffusely infiltrating 
outward from the renal pelvis into the surrounding medulla, cortex, 
and peripelvic fat. In one section a large branch of the renal artery 
was intensively infiltrated and the lumen was occluded by tumor cells 
(Fig. 4). A branch of the renal vein was involved in a similar man- 
ner. Throughout the area of the tumor there was marked atrophy and 
fibrosis of the kidney tissue. 


Pathologic Diagnosis—Squamous cell carcinoma originating in the 
pelvis of the right kidney. 
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The patient’s convalescence was uninterrupted and he was discharged 
from the hospital eighteen days after operation. Roentgentherapy 
was again instituted. 


The patient returned on July 17, 1933, two months after discharge 
from the hospital, complaining of pain in the left side of the chest. 
Roentgen examination was made and the following report was given: 
“The chest shows metastatic malignancy. There is one rather large 
nodule in the upper portion of the left lung, also nodules in the upper 
lobe of the right lung.” 


The patient died from metastases on September 7, 1933. 


Fig. 5 (left), Case 3. Roentgenogram showing huge calcific deposits in the 
right kidney. 
Fig. 6 (right), Case 3. Kidney after removal showing large and small calculi. 


Case 3.—The patient, a man fifty-one years of age, entered the 
Clinic on December 30, 1933, complaining of pain in the region of the 
right kidney. He stated that during the preceding three years a dull 
aching pain had frequently been present in the right side and was re- 
ferred to the back and the upper right part of the abdomen. The peri- 
ods of discomfort would persist for two or three days and then there 
would be several weeks of freedom from pain. Blood had been present 
in the urine at intervals during the last three years. Nocturia two to 
three times had also been noted. One year before this examination, the 
patient had had a fall and at that time a diagnosis of a “misplaced 
kidney” was made. 
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Physical examination revealed a large palpable right kidney which 
was somewhat tender and only partially movable. 


Laboratory Data.—The specific gravity of the urine was 1.015; the 
reaction was acid and albumin, 2+, was present. There was no sugar. 
Microscopically, numerous red blood cells were found and there were 
15 to 20 white blood cells per high power field. The value for urea 
was 39 mg. and for sugar 118 mg. per hundred cubic centimeters of 
blood. Examination of the blood showed 5,290,000 red cells, 10,450 
white cells, and 84 per cent hemoglobin; neutrophiles, 84 per cent; 


Fig. 7 (left), Case 3. Photomicrograph showing leukemia and squamous cell 
carcinoma. 


Fig. 8 (right), Case 3. Photomicrograph showing squamous cell carcinoma. 


eosinophiles, 1 per cent; lymphocytes, 12 per cent; and monocytes, 3 
per cent. The Wassermann reaction of the blood was negative. 

Roentgen examination of the kidneys, ureters, and bladder revealed 
huge calcific deposits in the right kidney (Fig. 5). This kidney was 
very large, and a diagnosis of calculous pyonephrosis was made. 


Final Diagnosis.—Calculous pyonephrosis of the right kidney. 


Nephrectomy was performed January 9, 1934, and an enormous 
kidney containing large and small calculi was removed (Fig. 6). 


Pathologic Examination.—The specimen was the right kidney re- 
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ceived in the laboratory already sectioned. It measured 19.5 x 11 x 5.5 
cm. It contained numerous stones and one very large calculus. The 
capsule was thickened and adherent to the kidney. On section no 
normal appearing cortex or medullary tissue was present. The pelvis 
and calices were markedly dilated and thickened. At the lower pole, 
which was thé site occupied by the large stone, a marked leukoplakia 
was present. This was a pearly grey membranous-like structure which 
was very adherent. This plaque measured 16 x 9 cm. In a few areas 
appeared papillomatous projections of the same structures. There was 
considerable fibrous thickening in the wall of the pelvis near the 
ureteropelvic junction and in the septa between the calices. 


Microscopically (Figs. 7 and 8), sections through the kidney showed 
marked atrophy, degeneration fibrosis and chronic inflammatory 
changes in the cortex and medulla. There was also ulceration of the 
pelvic mucosa and diffuse chronic inflammatory infiltration. In sev- 
eral of the sections small areas and solid nests of rather large epithelial 
cells were present in the subepithelial layers of the mucosa. Several 
sections from the dilated pelvis showed ulceration, chronic inflamma- 
tion and, in other areas, there was complete replacement of the normal 
epithelium by keratinizing, stratified squamous epithelium. There was 
extensive infiltration of the subepithelial layers of the pelvis by small 
and large solid masses of stratified squamous epithelium. In some 
areas the entire pelvic wall was infiltrated, and tumor masses were 
infiltrating the peripelvic fat. 


Diagnoses.—Nephrolithiasis, right; leukoplakia; squamous cell car- 
cinoma right kidney; and pyonephrosis and chronic pyelitis. 


Course.—The patient died in the hospital from broncho-pneumonia 
on the twenty-seventh day postoperatively. 


Postmortem examination revealed bronchopneumonia and metastases 
in the perirenal fat, the peri-aortic nodes, and lungs. 


Case 4.—The patient, a woman forty-nine years of age, was seen 
first on June 15, 1932. Her chief complaint was of pain in the left 
side. Two years before this examination she had had a severe at- 
tack of pain in the left side which lasted for a few hours. Two weeks 
later a similar attack occurred, after which she was free from symptoms 
until five months before this examination. The pains began in the 
left side of the back, radiated around to the groin and to the upper 
part of the thigh and were of such severity that morphine was required 
to relieve them. For the five months previous to our examination, some 
pain had been present constantly. After the last attack, a large amount 
of blood was passed, and since that time hematuria had been present 
for a period of two or three days of each week. 


Physical examination revealed no abnormalities and neither kidney 
was palpable. 
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A roentgenogram of the kidneys, ureters, and bladder showed no 
abnormality. 


Laboratory Data.—The specific gravity of the urine was 1.024; it 
was alkaline in reaction, there was a trace of albumin, and no sugar 
was present. Microscopically 50 to 100 red blood cells and 2 to 3 
white blood cells per high power field were found. Examination of 
the blood showed 5,140,000 red cells, 9,250 white cells, and 80 per cent 
hemoglobin ; 67 per cent neutrophiles, 1 per cent eosinophiles, 28 per 
cent lymphocytes, and 4 per cent monocytes. The value for the blood 
sugar was 91 mg. and for the blood urea 33 mg. per hundred cubic 
centimeters. The Wassermann reaction of the blood was negative. 


Cystoscopic Examination—The cystoscope was introduced with 
ease. The bladder capacity was 200 c.c. The bladder was negative for 
stone, ulcer, tumor, or diverticulum. Five c.c. of indigo carmine was 
injected intravenously and was seen spurting from the ureteral orifices 
in four and one-half minutes with four plus concentration. A catheter 
was passed unobstructed to the left kidney pelvis and after the injection 
of 8 c.c. of solution a pyelogram was made. 


Pyelogram.—The pyelogram showed a filline defect in the lower 
calix of the left kidney. It was felt that this might be due to incom- 
plete filling, a blood clot, or tuberculosis (Fig. 9). 

The patient was advised to await any further development of symp- 
toms. She returned again in July, 1933, eleven months after the initial 
examination, and reported that hematuria had been present at intervals. 
A pyelogram made at this time showed a filling defect in the pelvis of 
the left kidney and narrowing of the ureteropelvic-junction which sug- 
gested the presence of a neoplasm (Fig. 10). Nephrectomy was advised 
and the left kidney was removed June 8, 1935. 


Pathologic Examination.—The specimen consisted of the left kid- 
ney with 7 cm. of the ureter, measuring 11 cm. longitudinally, 6 cm. 
tranversely, and 4.5 cm. anteroposteriorly. The weight of the specimen 
was 140 grams. The capsule stripped readily, exposing a. smooth, light 
brown cortical surface in which fetal lobulations were fairly well 
marked. The lower pole for a distance of 4 cm. was shrunken, atrophic, 
and pale in contrast to the remainder of the kidney. On cut section, 
this lower portion of the kidney was largely filled with and infiltrated 
by a hard, opaque, yellowish-white growth, measuring 2 cm. on the 
cut surface. A tumor arose from the pelvis in the region of the lower 
calix, which is partially filled. The tumor measured 2x 1x1 cm. It 
was flat and had a broad base. The pelvic mucosa appeared thickened 
and edematous. 

Microscopically (Fig. 11), section of the tumor near the uretero- 
pelvic junction showed a somewhat papillary growth of pelvic epithe- 
lium with invasion of the underlying submucosal and peripelvic tissue 
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by large and small solid masses of squamous epithelium showing some 
keratinization. The tumor cells varied greatly; mitotic figures were 
scarce. The growth was diffusely infiltrating the medulla of the kid- 
ney and extending toward the cortex. 


Diagnosis.—Squamous cell carcinoma of the left kidney pelvis. 


Progress.—Convalescence was uneventful. Postoperative deep roent- 
gentherapy was administered. The patient was last seen June 1, 1936. 
Her condition was excellent and there was no evidence of metastasis. 
This patient is living and well three years after removal of the kidney. 


Case 5.—The patient, a man fifty-eight years of age, entered the 
Clinic on November 1, 1932, complaining of pain in the back and blood 
in the urine. He had been perfectly well until three months prior to 
his admission to the hospital, when he had had a painless attack of 
hematuria. Since that time there had been intervals during which the 
presence of blood in the urine was not noticed. During the preceding 
two months he had been aware of a dull aching pain in the right side 
of his back and thigh. He had lost 30 pounds in weight in the previous 
six months. 


Physical examination showed a palpable mass in the right upper part 
of the abdomen; this was firm but movable. Very little tenderness was 
elicited upon palpation. 


Laboratory Data.—The specific gravity of the urine was 1.007; it 
was alkaline in reaction, there was a trace of albumin but no sugar. 
Microscopically three plus red blood cells and one plus white blood cell 
were found. Examination of the blood showed 3,740,000 red cells, ° 
7,850 white cells, 80 per cent hemoglobin. A differential count revealed 
no abnormalities. The value for blood sugar was 102 mg. and for 
blood urea 27 mg. per hundred cubic centimeters of blood. The Was- 
sermann reaction of the blood was normal. 

Roentgen examination showed a large mass in the region of the 
right kidney. The chest was normal and there was no roentgen evi- 
dence of pathology in the bony pelves. 


Cystoscopic Examination—The cystoscope was introduced fairly 
easily. The bladder contained 40 c.c. of residual urine. Both ureteral 
orifices were seen and the catheters were passed without obstruction 
to both kidney pelves. No secretion was demonstrable from the right 
kidney. After the injection of 7 c.c. of solution on the left side and 5 
c.c. on the right side a bilateral pyelogram was made. 

A pyelogram revealed a tumor of the right kidney. 


An intravenous urogram did not give findings satisfactory for diag- 
nosis. 


Final Diagnosis —Tumor of the right kidney. 
A right nephrectomy was performed with some difficulty on Novem- 
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ber 12, 1932. A plug of tumor was present in the renal vein; however, 
a pedicle clamp could be placed below the involved portion of the 
vein. This tore an opening in the vena cava which was sutured and 
a blood transfusion was administered at the completion of the oper- 
ation. 


Pathologic Examination.—The kidney measured 9.5 x 6 x 5 cm. It 
was firm and the capsule stripped with some difficulty, exposing a 
smooth yellowish-brown cortex. Cut section through the kidney showed 
a moderately dilated pelvis, the mucosa of which was rather rough, had 
a moth-eaten appearance, and from which there were numerous small 
papillary projections. The peripelvic fat was hard and fibrous and 
apparently infiltrated with tumor tissue. At the hilum of the kidney the 
peripelvic fat, ureter, and blood vessels were all involved and a small 
probe passed through the ureteropelvic junction with difficulty. 

Microscopically, sections through the kidney including the pelvis 
showed a thickened pelvic surface covered by single and multiple 
layers of rather large, atypical epithelial cells having an epidermoid 
appearance but without keratinization. Extending upward and out- 
ward from the pelvis there were small and large solid masses of 
epithelial cells of similar type diffusely infiltrating the medulla, cortex 
and capsule proper of the kidney. Section of the fatty extrarenal tis- 
sue showed diffuse infiltration by small masses of large epithelial cells 
similar to the above. 


Diagnosis.—Squamous cell carcinoma of the renal pelvis. 


Course.—Convalescence from the operative procedure was unevent- 
ful but a metastatic lesion of the upper end of the left femur was found 
December 16, 1932, and the patient died three years later. 


ETIOLOGY 


The relationship between leukoplakia and squamous cell carci- 
noma of the kidney pelvis is frequently cited in the literature. In 
1929, Kutzmann’* reviewed sixty-seven cases of leukoplakia of the 
kidney pelves and concluded that this condition might be a fore- 
runner of squamous cell carcinoma. A coincidental involvement 
of the renal pelvis occurred in 11.9 per cent of his cases. Patch*® 
collected twelve cases from the literature and added one of his own 
in which he demonstrated the transitional stages between leukoplakia 
and squamous cell carcinoma. He felt that such a condition was 
definitely precancerous and that his findings offered evidence in 
favor of a transitional stage between leukoplakia and squamous 
cell carcinoma. Cabot’s* findings seem to confirm the relationship 
between these two pathologic entities. In his patient, a suprapubic 
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cystotomy was performed and a thick sheet of pearly tissue was re- 
moved from the bladder wall. A diagnosis of leukoplakia or pachy- 
dermia vesica was made. Pavement epithelial cells were found in 
the bladder washing. Eight years later the patient returned and a 
fistula was found above the pubis. The bladder was explored and a 
portion which was removed showed the presence of a squamous 
cell carcinoma. 

In the case reported by Hinman and his associates,’ sections of 
the renal pelvis showed definite leukoplakia; however, in some sec- 
tions atypical epithelial cells were present, and the leukoplakic areas 
in certain sites showed a papillary downgrowth with a beginning 
break in the basement membrane. He stated that this microscopic 
picture closely resembled carcinoma and should be considered pre- 
cancerous. 


The striking relationship between renal calculi and the presence 
of a squamous cell carcinoma has been noted by many observers. 
It is believed-by some authors that the development of these meta- 
plastic changes may be induced by long-continued irritation from 
chronic inflammation or renal calculi. This seems especially prob- 
able when a review of a number of case reports shows that the 
presence of a chronic inflammation of the renal pelvis or calculi 
seems definitely to antedate the malignant lesion. 


Hallé’ states that chronic inflammation or the presence of calculi 
may initiate an epithelial change in the mucosa of the urinary tract 
and that the normal epithelium becomes transformed into stratified 
squamous epithelium with epidermoid characteristics. Thus the 
presence of a squamous cell carcinoma of the renal pelvis, which 
undér ordinary conditions does not contain squamous epithelium, 
may be explained by a metaplasia of the normal epithelium to strati- 
fied squamous epithelium and the formation of leukoplakia which 
in some instances may undergo a carcinomatous change in certain 
areas. Albarran’ expressed the opinion that chronic irritation by 
calculi could be conducive to the formation of leukoplakia, and 
the latter might be the first stage in the development of squamous 
cell carcinoma. The relationship between leukoplakia and the sub- 
sequent development of carcinoma in other parts of the body is 
frequently mentioned. 

It is also of interest to note that epithelial changes may occur in 
the presence of vitamin A deficiency as reported by Wolbach”’ and 
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as we noted during our experimental work on the formation of 
urinary calculi in white rats.* Wolbach states, “In vitamin A de- 
ficiency, in the human called xerophthalmia or keratomalacia, we 
found in rats and guinea pigs a very striking and extensively dis- 
tributed metaplasia of epithelium in the conjunctive, the ocular 
glands, alimentary tract, respiratory tract, and genito-urinary tract. 
In these locations, the epithelium becomes replaced by a stratified, 
keratinizing epithelium, a condition similar to or comparable with 
leukoplakia.” In analyzing the clinical cases, however, the presence 
of renal calculi, long-continued chronic inflammation, and leuko- 
plakia are the predominating precursors of squamous cell carcinoma 
of the kidney pelvis. 


FREQUENCY 


Fifty-nine cases of squamous cell carcinoma of the kidney pelvis 
have previously been reported in the literature. McKenzie and Rat- 
ner™* have stated that tumors of the renal pelvis comprise from 5 
to 7 per cent of all renal tumors. Kretschmer,”* in reviewing forty- 
three cases of nonpapillary tumors of the renal pelvis, noted the 
presence of epidermoid structure in seventeen instances. In a series 
of thirty-five renal tumors reported by Bowen and Bennett,’ five 
squamous cell carcinomas were found miscroscopically. Patch’** col- 
lected a series of 152 cases of squamous cell cercinoma of the kid- 
neys, ureters and bladder. Jocelyn Swan,” in 1933, in a personal 
series of sixty-five cases of renal tumor, noted two which were 
classified as squamous epithelioma. 


Since the review of the literature by Gilbert and MacMillan® in 
1934, a case has been reported by Silverstone (1935-36) and in 
1936 Nicholson*’ reported the occurrence of a squamous cell carci- 
noma involving a horseshoe kidney, which, with our series of five 
squamous cell tumors, makes a total of sixty-four cases. 


AGE 


The majority of the reported cases have occurred in patients in 
the fifth decade of life, the average age incidence being fifty-six 
years. In our series the ages were forty-one, fifty-two, fifty-one, 
forty-nine, and fifty-eight years respectively. Silverstone” states 
that 50 per cent occur between the ages of forty and sixty years. 
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One patient cited by Kischensky’® was thirty-two years of age, 
while Simpson” reported the case of a patient seventy-nine years 
of age. 


SEX 


In the cases reported the tumors have occurred in thirty-six males 
and twenty-eight females. Gilbert and MacMillan, in reviewing 
fifty-seven cases, found that the tumor occurred in thirty-one males 
and twenty-six females. This is in contrast to some reports in the 
literature in which it is stated that the tumor occurs twice as fre- 
quently in the male sex. In our series there were three females and 
two males. 


KIDNEY INVOLVED 


Gilbert and MacMillan® stated that from the data available twen- 
ty-six involved the right and twenty-six the left kidney. The right 
kidney contained the tumor in the case reported by Silverstone,” 
while the tumor reported by Nicholson* occurred in a horseshoe 
kidney. In our series, the right kidney contained the tumor in four 
instances and the left kidney in one. 


SYMPTOMS 


No definite symptoms are pathognomonic of a squamous cell 
carcinoma of the renal pelvis. In many cases reported in the liter- 
ature, the symptoms have been referable to a coexisting renal cal- 
culus. Some observers have stated that hematuria rarely occurs with 
this type of tumor, due to its relative avascularity in comparison 
with papillary tumors; however, this symptom was present in each 
of our five patients. Kretschmer™ believes that-hematuria is one of 
the most important symptoms of tumor of the renal pelvis and that 
it may be the only symptom. Usually the bleeding is not accom- 
panied by pain. 

Each of our patients complained of symptoms referable to pyuria 
which was due either to a calculus or chronic inflammation and of 
pain in the back. This latter symptom has been present in 43 per 
cent of the collected series. 


Loss of weight is a late manifestation, usually occurring when 
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metastases have developed. Scholl?® has stated that the condition 
may produce no symptoms and that when obstruction at the uretero- 
pelvic junction occurs it is from slow occlusion, which at times 
causes enormous dilatation of the renal pelvis but little pain. 


DIAGNOSIS 


Early diagnosis is essential; however, this may be very difficult 
even when all available facilities are employed. Squamous cell 
carcinoma must be differentiated from a tumor involving the renal 
parenchyma, nonopaque calculi in the renal pelvis, and early renal 
tuberculosis. 

The presence of a palpable mass may direct attention to the 
possibliity of a renal tumor, as occurred in one of our patients. 
Due to the development of hydronephrosis, as Scholl*® has stated, 
the mass may attain considerable size. The initial roentgenogram 
may reveal the presence of enlargement of the kidney, thus indicat- 
ing the need for cystoscopic investigation and pyelography. 

Pyelography is the most important means of establishing a diag- 
nosis. A persistent filling defect in the renal calix must be differen- 
tiated from early renal tuberculosis, as was considered in one of 
our cases. Here a clinical history of absence of bladder irritability 
and the cystoscopic findings are of value in ruling out renal tubercu- 
losis. Examination of the urine for tubercle bacilli, or inoculation of 
guinea pigs, may also be of value. Occasionally, the presence of a 
calculus may mask the true condition and the malignant tumor may 
be found only after examination of the specimen which has been re- 
moved. A pneumopyelogram or variation in the concentration of 
the pyelographic media may be of value in determining the presence 
of a nonopaque calculus. In the majority of cases, tumors primary 
in the renal parenchyma will present pyelographic evidence which 
indicates that the lesion is not primary in the renal pelvis. 


Tests of renal function obviously are of value in ascertaining 
not only the function of the kidney containing the tumor but also of 
the opposite kidney. 


COEXISTING PATHOLOGICAL CONDITIONS 


Leukoplakia and renal calculi are the two conditions most fre- 
quently associated with squamous carcinoma of the renal pelvis. A 
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chronic inflammatory process often is present. Darmody,’ Wells,” 
Scholl,”° Menetrier and Martinez,** Kretschmer,’? Patch,** Hinman,? 
and others have discussed such coexisting pathologic changes. Bug- 
bee® cited a case in which the tumor was associated with an impacted 
ureteral calculus. It is stated that renal calculi are found in the 
presence of squamous cell carcinoma of the kidney pelvis in ap- 
proximately 52 per cent of cases. Hydronephrosis and pyonephrosis 
have been present in many instances. This was due to obstruction 
at the ureteropelvic junction which was produced by involvement 
by the malignant growth or by a calculus in the renal pelvis. Squa- 
mous cell carcinomata have been reported in horseshoe kidneys in 
four instances, by Primrose,*® Willan,”* Melen and Gasper,”® and 
Nicholson.** 


PATHOLOGY 


Two types of lesions predominate. In the first group the tumor 
cells invade the renal parenchyma early and eventually replace it. 
Silverstone” states that as the growth progresses to the periphery 
the epithelium becomes more anaplastic, more rapidly growing, and 
primitive, so that it resembles carcinoma simplex. He states that 


this type is most frequently associated with calculi. Such findings 
were not noticed in our pathologic specimens. 

In the second group the lesion is confined chiefly to the renal pel- 
vis. This is covered by a tumor mass which in some areas has a 
papillary appearance. In this group involvement of the ureteropel- 
vic junction occurs earlier and a large hydronephrosis with atrophy 
of the renal parenchyma is found. 


Metastases.—Metastases are stated to occur early and are wide- 
spread, dissemination through the blood stream being evidenced by 
lesions in the lungs, liver, and bones. The tumor may also invade 
the local lymphatics. However, in many instances a diagnosis is 
not established early and the carcinoma has extended beyond the 
confines of the kidney when first recognized. As in many instances 
calculi and leukoplakia coexist or precede the malignant process, the 
malignancy is undoubtedly present for a long period of time, but 
not suspected. 


In nineteen autopsy studies cited by Kretschmer,” the liver was 
found to be involved in eight, the peritoneum in three, the lungs 
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and pleura in five, the bones in five, and other organs in 
isolated cases. In our series, metastasis to the lungs occurred 
in one case. In the second case the perirenal fat, peri-aortic 
lymph nodes, and lungs were involved. In the third case, an autopsy 
of the entire body was not secured, in the fourth case there is no 
evidence of metastasis, and in the fifth metastasis occurred to the 
upper end of the femur. 


TREATMENT 


Early diagnosis followed by nephrectomy is the procedure of 
choice. In our series in which preoperative deep roentgentherapy 
was employed, there was no evidence of a reduction in size of the 
tumor. Postoperative roentgentherapy is advisable as a therapeutic 
measure. Diagnosis is frequently not established until late in the 
course of the disease and metastases may be present when the 
patient first consults the physician. 


PROGNOSIS AND END-RESULTS 


The prognosis is grave due to the frequency of metastasis. In 
a review of the literature I was unable to find the report of a patient 
who was free from metastases at the end of five years. In five of 
the cases reviewed by Scholl,” four died during the first four 
months after operation and one was living six months. Krestch- 
mer™* reported that the immediate mortality was high for non- 
papillary tumors of the renal pelvis. Of the group of thirty patients 
in the series on whom operation was performed, sixteen died im- 
mediately or soon after operation, so the operative mortality of the 
series was 53.3 per cent. 


The average duration of life was seven months and fifteen days. 
[n our series one patient died from bronchopneumonia twenty-eight 
days after operation. The second died five months after operation 
with metastases in the lungs, the third died from generalized me- 
tastases one month after operation. The fourth patient is living and 
well three years and eight months after operation with no evidence 
of. metastasis and the fifth patient died of metastases two years and 
nine months after operation. 
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CONCLUSIONS 


1. Squamous cell carcinomas of the renal pelvis are relatively 
rare. 


2. Diagnosis is not established early and metastases are fre- 
quently present when the patient is first seen by the physician. 

3. The prognosis is grave. 

4. The importance of complete urological investigation in cases 
of hematuria is well demonstrated by a study of this series of 
tumors. 


REFERENCES 


ALBARRAN, J.: Neoplasmes primitifs du bassinet et de l’urétére. Ann. d. 
mal. d. org. genito-urin., 18:701, 918, 1179, 1900. 


. Bowen, J. A., and Bennett, G. A.: Squamous cell carcinoma of kidney pel- 
vis. Jour. Urol., 24:495-501, (November) 1930. 

. Bucpee, H.: Primary carcinoma of kidney with impacted ureteral calculus. 
Jour. Urol., 5:267-278, (April) 1921. 

. Casot: Cited by Patch, op. cit. 18. 

. DarMmapy, E. M.: Cited by Scholl, op. cit. 20. 


. Giteert, J. B., and MacMitran, S. F.: Squamous cell carcinoma of_ renal 
pelvis with special reference to. eti iology. Ann. Surg., 100:429-444, 
(September) 1934. 

. HAE: Cited by Kretschmer, op. cit. 11. 

. Hiccins, C. C.: Experimental production of urinary calculi. Jour. Urol. 
29 :157-170, (February) 1933. 

. HinMAN, FRANK, Gipson, T. E., and Kutzmann, A.: Leukoplakia of kid- 
ney pelvis. Surg., Gynec. and Obst., 39 :472-489, (October) 1924. 

. Kiscuensky, D. P.: Cited by Gilbert, op. cit. 6. 

. KretscHMer, H. L.: Primary non-papillary carcinoma of the renal pelvis. 
Jour. Urol., 1:405-437, (August) 1917. 

. KretscHMER. H. L.: Leukoplakia of kidney pelvis. Arch. Surg., 5 :348-355, 
(September) 1922. 

. Kutzmann, A. A.: Leukoplakia of the renal pelvis. Arch. Surg., 19 :871-897, 
(November) 1929 

. McKenzie, D. W., and Ratner, M.: Tumors of renal pelvis, review of 
literature and report of case. Jour. Urol., 28:405-418, (October) 1932. 

. Merten, D. R., and Gasper, I.: Calculus pyonephrosis in carcinomatous 
horseshoe kidney. Jour. Urol., 25:43-52, (January) 1931. 

. MENETRIER, M. P., and MArtINEz, M.: Lithiase et cancer du rein. Bull. Acad. 
de med. Par., 79:65-74, (January 22) 1918. 

. Nicuotson, W. F.: Squamous cell carcinoma of renal pelvis in horseshoe 
kidney. os Jour. Surg. 23 :397-399, (October) 1936. 

. Patcu, F. S.: The association between jeukoplakia and squamous cell car- 
cinoma in the upper urinary tract. New England Jour. Med., 200 :423- 
437, (February 28) 1929. 

. PRIMROSE, A.: Squamous cell carcinoma of the kidney, report of case oc- 
curring in a horseshoe kidney complicated by calculus pyonephrosis. Jour. 
Am. Med. Assn., 75:12-16, (July 3) 1920 

. ScHoii, A. J.: Squamous cell tumors of kidney associated with stone. Jour. 
Am. Med. Assoc., 100:236-238, (January 28) 1933. 





CARCINOMA OF THE KIDNEY PELVIS. 33 


. SILVERSTONE, MAuRICE: Squamous-cell carcinoma of renal pelvis; report 
of case. Brit. Jour. Surg., 23 :332-336, (October) 1935. 


. Simpson, C. M.: Malignant tumors of renal pelvis. Texas State Jour. Med, 
26 :787-791, (March) 1931. 


. Swan, R. H. J.: New growths of kidney, with an analysis of sixty-five 
cases. Brit. Med. Jour., 1:606-610, (April 8) 1933. 


4. Swirt-Joty, J.: Tumors of the renal pelvis and ureter. Brit. Jour. Urol., 
5 :327-328, (December) 1933. 


. Wetts, H. G.: Carcinoma of kidney as sequel of calculi. Arch. Surg., 
5 :356-365, (September) 1922. 


. Witran, R. J.: Giant renal calculus with epithelioma in horseshoe kidney. 
Brit. Jour. Surg., 16:317-321, (October) 1928. 


. Worsacnw, S. B.: Discussion of Patch’s paper, op. cit. 18, page 436. 





THREE UNUSUAL PRIMARY KIDNEY TUMORS 


(1) CARCINQMA IN A CROSSED HETEROLATERAL ECTOPIC KIDNEY, 
WITHOUT FUSION; (2) MALIGNANT LEIOMYOMA; (3) MALIG- 
NANT PAPILLOMA IN AN OLD HYDRONEPHROTIC SAC 


FRANK S. PATCH, B.A., M.D., F.R.C.S. (C). 


From the Departments of Urology and Pathology, The Montreal General 
Hospital, Montreal, Canada 


CARCINOMA IN A CROSSED HETEROLATERAL ECTOPIC KIDNEY, 
WITHOUT FUSION 


Case 1—A. M., male aged fifty-one, referred by Dr. B. A. Pud- 
dington, Grand Falls, N. B., was admitted to the Urological Service 
of The Montreal General Hospital on September 8, 1936. He had no- 
ticed a persistent increased frequency of urination, mainly nocturnal, 
since December, 1935. There had also been very slight and transient 
hematuria, in December, 1935, and again in April, 1936. Ten days be- 
fore admission he experienced a brief retention of urine. The first 
urine passed after relief was definitely blood stained. On cross-exam- 
ination later, the patient admitted he had noted a fullness in his lower 
abdomen during the previous year. 


Following admission, he had an evening elevation of temperature to 
101 degrees. Physical examination was negative, except for a hard 
rounded mass, slightly movable, free from tenderness, situated in the 
right lower quadrant of the abdomen, its upper level reaching a point 
just below the level of the umbilicus. The fingers of the hand could 
be inserted between the lower limits of the mass and the pubic arch. 

He had a slight enlargement of the prostate. Residual urine was 20 
c.c. The urine contained a few pus cells. X-rays of kidneys, ureters 
and bladder gave no evidence of calculus, or bone changes in the area 
covered by the plate. 


Cystoscopic examination, September 9, 1936, revealed a moderate 
intravesical prostatic enlargement. The bladder was normal. Each 
ureter was catheterized for 25 cms. Right kidney urine contained a 
few pus cells. There was no flow from the left kidney. 


Pyelography showed the right kidney pelvis to be well outlined, and 
slightly dilated. The left catheter swung across the midline and up- 
wards to the level of the second sacral segment. There was no in- 
jection of the left kidney. 


Intravenous pyelograms (uroselectan) showed the right kidney pel- 
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vis and calices to be well outlined and normal. There was no sign 
of the left kidney. 


Diagnosis: Crossed ectopic left kidney, without fusion. Tumor sus- 
pected. 

Operation performed September 10, 1936, consisted of nephrectomy, 
left, transperitoneal, using nembutal and gas-oxygen. Through a right 
pararectal incision, an attempt was made to reach the mass extra- 
peritoneally. Though the mass was reached, and found coursed by 
greatly dilated blood vessels, it was decided to change the approach to a 
transperitoneal one. On opening the peritoneum, the mass was dis- 
closed, covered by the posterior peritoneal layer which lay in close 
proximity to the anterior layer. This was incised vertically, and the 
two layers of peritoneum pinned together. The mass was everywhere 
coursed by greatly dilated blood vessels, which offered much difficulty. 
One by one they were cut between ligatures, and the mass gradually 
exteriorized. The vessels of the pedicle were apparently at the upper 
margin of the mass. Their origin was not definitely ascertained. Ap- 
parently they arose from the common iliac or the aorta. The mass 
was densely adherent at its posterior aspect. The ureter was divided 
between ligatures, though it was not recognized as such. Bleeding, 
which had been free, was evenutally well controlled. The posterior per- 
itoneum was sutured. The bed of the kidney was drained by a light 
cigarette drain, brought out extraperitoneally, through the wound. 
The anterior peritoneal lay layer was then sutured, after one litre 
of saline had been poured into the abdominal cavity. 


The patient made a good recovery, which was aided by a transfusion 
of blood, following the operation. The wound healed without incident. 


He was given a course of deep x-ray therapy lasting three weeks, 
1,890 “‘r” units through two ports. In January and February, 1937, a 
second course was given in the St. John General Hospital, St. John, 
N. B., 3,600 “r” units through two ports. He was examined in Montreal 
on April 29, 1937. He had gained 40 pounds in weight. The symp- 
toms of bladder irritability had largely disappeared, and on clinical 
examination there was no evidence of any metastases. 


Pathologic Report (Montreal General Hospital, S-36-1612. Dr. L. 
J. Rhea): The specimen consisted of an irregular mass of tissue 
weighing 720 grams and measuring 13 x 12 x 10 cms. It had but little 
resemblance to a kidney. On cutting through the capsule, soft yellow 
tumor tissue was seen. On the exterior there was an enlarged renal 
vein, the lumen of which was almost occluded by friable tumor tissue. 
After much dissection the pelvis was found. It was greatly distorted 
and flattened by the tumor, which not only encroached: upon it but, 
in places, actually invaded it. There was only.a small piece of kidney 
tissue left, measuring only 0.6 x 2 x 4 cms. The yellow friable tumor 
tissue which made up most of the specimen showed areas of old and 
recent hemorrhage. 
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Microscopic Report: The tumor which was composed of lobules 
separated by vascular channels was made up of large polygonal cells 
with clear cytoplasm and large rounded or oval nuclei containing a 
large single eosinophilic nucleolus. Surrounding the nucleoli there was 
a pale halo beyond which the chromatin was diffusely distributed in 
fine particles. In some fields the cell cytoplasm was opaque, eosinophil- 
ic, and contained bulky irregular hyperchromatic nuclei. There was 
an occasional large multinucleated tumor cell. There was a very ex- 
tensive degeneration throughout and many areas of hemorrhage. The 
surrounding kidney was compressed and at many points was infiltrated 


by tumor. The tumor also extended into the connective tissue at the 
hilus. 


Diagnosis: Renal carcinoma, hypernephroma type. 


COMMENTS 


Considerable confusion exists in the nomenclature of the rare 
anomaly of the kidney styled, variously, crossed, transposed, trans- 
verse or heterolateral ectopia or dystopia. It is generally understood 
to be that condition in which a kidney is found on the opposite side 
of the body, while its ureter is found in its usual position in the 
bladder, crossing over the vertebral column to its kidney. The 
ectopic kidney is found usually below, very rarely above, its normal- 
ly placed mate. In 85 per cent of cases, the two kidneys are in more 
or less intimate fusion, whereas in 15 per cent of cases, the two 
kidneys are completely separated. The case of Bugbee and Losee is 
unique, in that there was a bilateral crossing of the ureters. In 
Forster’s case, the ureter of the right kidney entered the bladder on 
the left side. The left kidney was absent, and there was no ureteral 
orifice on the right side of the bladder. 

To the fused variety many names have been given—ren duplex 
unilateralis, symphyse renale unilaterale, unilateral ectopia or dys- 
topia, with fusion. The non-fused variety is styled crossed, trans- 
posed or heterolateral ectopia or dystopia, without fusion. 

The process of fusion of the kidneys is but an incident, and it 
would seem better to make use of a term which would be compre- 
hensive of both varieties. Heterolateral ectopia of the kidney with 
or without fusion seems to meet this requirement. Under this 
definition, the case of Bugbee and Losee would be described as a 
bilateral hetero-lateral ectopia. The term “ectopia” is chosen as 
being etymologically more correct than dystopia. 

Until quite recently, these heterolateral ectopias of the kidney 
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were accidental autopsy or operative findings. In 1909, when Papin 
and Palazzoli collected seventy cases of fused heterolateral ectopias 
(symphyse renale unilaterale), and in 1910 ten cases of the same 
condition without fusion (rein ectopique croisé), in only one case, 
that of Albarran in 1908, had a pre-operative diagnosis been made. 
The relation of the two conditions as given by them corresponds to 
the figures of Pagel (1923), who in fifty-nine, mainly autopsy cases, 
found only eight which were unfused. 

The more general use of pyelography in recent years is respon- 
sible for an increased recognition of the anomaly. In the last fifteen 
years, the number of cases reported has increased very rapidly, 
though it is not always possible, on a pyelographic diagnosis alone, 
without autopsy or operative proof, to distinguish positively be- 
tween the fused and non-fused varieties. 

Kretschmer, in 1924, collected eighty-seven cases of the fused 
type. Pierson, in 1932, brought the figure to 113. In 1925, Guim- 
pelson and Fatianova collected 141 cases, presumably including both 
types. 

It is quite obvious that the fused variety is not so rare as the 
non-fused one. Huffman (1924) added three cases to the ten cases 
of Papin and Palazzoli. Mayers (1936) added six more and one of 
his own observation, making twenty. To this, we can add eight 
others, which, with the one now reported, makes a total of twenty- 
nine. The nine cases are those of Forster, Gottleib, Dozsa (three), 
Zeiss, Sauer and Seubert. 

The heterolateral ectopic kidney is generally regarded as hypo- 
plastic, and as prone to be exposed to obstruction. Dilatation and 
infection, and the maladies they engender, are the usual complica- 
tions. For these, various palliative and radical operative measures 
have been performed. Pyelography has given a precision in diag- 
nosis to such an extent that the picture is quite different from that 
seen in the pre-pyelographic area, and more and more the condition 
is being accurately diagnosed, and is no longer a chance finding of 
the operation or autopsy table. In this respect, your attention is 
directed to an article of Zeiss and Boeminghaus, published in 1934, 
which deals with this point in statistical fashion. 


Adverting to our own case, we have been able to find in the liter- 
ature only one other instance of tumor formation in a case of heter- 
olateral ectopia, with or without fusion. This was in the case of 
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Borchardt, reported in 1932, of a woman of fifty-four, who for 
some time had been losing weight and whose abdomen had been in- 
creasing in size. Pyelography showed the left kidney distorted and 
lying in front of the right one. Its ureter crossed the vetebral col- 
umn and entered the bladder normally. A nephrectomy was done, 
through a transperitoneal incision, not without some difficulty on 
account of the greatly dilated blood vessels. The tumor weighed 
12 pounds. The pathologist at first reported the growth as adeno- 
carcinoma, but later changed his diagnosis to adenoma. The patient 
made a good recovery, and was well one year later. 

This case was reported as a congenital crossed ectopia, and has 
been accepted as one. There are, however, grave doubts as to 
whether this case should not be regarded as an acquired condition. 
The picture is very similar to one illustrated in Hinman’s Urology. 
A six-year-old girl had a Wilms’ tumor of the left kidney, weighing 
9.9 pounds. Due to the tremendous size of the tumor, the left kid- 
ney lay above and outside the right kidney. 

The occurrence of acquired ectopia has been described by several 
other authors. Cifuentos and Ontafion reported a large hydatid cyst 
of the liver which had pushed the right kidney across the vertebral 
column till it lay in front of and below the left. One month after 
laparotomy and marsupialization of the cyst, the kidney was found 
in its normal position, though somewhat ptosed and dilated. 

‘Herbst and Polkey have recently reported a case of acquired 
crossed ectopia in which an enormous cyst of the right kidney had 
carried the kidney across to the opposite side. At operation the 
vascular pedicle was found to arise from the right side, and was 
elongated to 10 centimeters. 

They quote three other cases found in the literature, those of 
Lamson, Bitschai and Neff. Lamson’s case was similar to that of 
Herbst and Polkey, a large cyst. Bitschai’s was also a cyst. Neff’s 
was a Wilms’ tumor with a massive hemorrhagic cyst, of a weight 
estimated to be 30 pounds. 

The pyelograms of the cases of Borchardt, Hinman and Neff are 
very similar in every respect. We feel that Borchardt’s case should 
not be accepted as a congenital crossed ectopia, but should be added 
to the six cases of the acquired crossed variety. 

The cause of the anomaly has given rise to much discussion. Those 
cases in which fusion has occurred are generally regarded as being 
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due to a primary fusion of the two renal masses. The fused mass 
may then remain in the pelvis or be carried to one or other side. The 
cases without fusion are not explained so easily. Some authors 
hold the view that the kidneys have developed in their normal situa- 
tion and have.subsequently become displaced. 

Pagel, in his interesting discussion of the subject, commented 
on the associated failures of development in the genital organs 
which are to be found in many cases of crossed ectopia. These are 
almost without exception limited to parts derived from the Wolffian 
and Mullerian ducts. He advances the view that a crossed ectopia 
arises through the budding of one ureter towards the wrong side, 
and that the ureter as a result of this, or because of a hypoplasia 
of its proper renal mass, finds a junction with the opposite one. De- 
gree of fusion, when it occurs, is a variable one, and between com- 
plete fusion, and complete separation into two isolated kidneys, 
all.degrees of transition are found. One may assume that the renal 
blastema of the one side is divided into two kidneys, each with its 
ureter. This theory would explain the almost constant hypoplasia of 
the crossed ectopic kidney, in that it has available only a portion of 


the nephrogenic cap on the side with which the ureter has made a 
junction. 


MALIGNANT LEIOMYOMA 


Case 2.—Our own case, an Italian, aged fifty-five, was admitted to 
the Urological Service of The Montreal General Hospital on February 
14, 1936. He had suffered four attacks of pain in the right loin in 
the previous two weeks. The first two were not very severe, were 
transient, and radiated in characteristic renal fashion. The third at- 
tack was more severe, and a few small blood clots were passed in the 
urine. The final attack lasted for five hours, and required morphia 
for its relief. Hematuria was more marked. 

General examination gave no unusual findings. The liver was 
thought increased in size, being two fingers’ breadth below the costal 
border. The spleen was slightly increased in size. Kidneys were not 
palpable. Urine was frankly bloody. Slight varicocele was noted on 
the right side. Combined kidney function was normal. 

X-ray showed “an enlarged right kidney shadow.” Cystoscopy re- 
vealed a blood clot protruding from the right ureteral orifice. The 
right kidney urine was bloody, that from the left normal. Phthalein 
revealed nothing on the right, good function on the left. Pyelography 
revealed a large filling defect in the center of the right kidney, sug- 
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gesting tumor. The upper and lower calices were dilated, the middle 
ones were obliterated. Intravenous pyelography showed no function 
on the right side. The left kidney gave normal pictures. 

On February 20, 1936, under gas-oxygen anesthesia, nephrectomy 
was attempted. ‘the patient took the anesthetic badly, and artificial 
respiration was required. Operation was deferred. 


On February 24, nephrectomy was successfully performed. The 
tumor mass was extremely hard on its posterior border. The pedicle 


Fig. 4 (left). Case 2. Intravenous pyelogram. 
Fig. 5 (right). Case 2. Retrograde pyelogram. 


was thickened, though tumor metastasis was not definitely made out. 
Pathologic Report (S-36-361. Dr. L. J. Rhea): The specimen was 
a right kidney, one surface of which was smooth, the other covered 
by adherent fat. Most of the kidney had been replaced by a large firm 
mass 13 x 9 x 5 cms. which had led to distortion of the normal outlines 
of the organ. The renal vein was enlarged and its lumen contained 
a large friable yellowish white tumor tissue which was directly con- 
tinuous with the large neoplasm within the kidney substance. The kid- 
ney pelvis was narrow and elongated. The ureter was normal. 
When a longitudinal section was made through the kidney tissue 
and the large intracapsular tumor so as to bisect the renal pelvis, the 
following was seen: At each pole of the kidney there was a con- 
siderable amount of kidney tissue. The remaining kidnev tissue was 
seen as a partially complete shell surrounding a large tumor which had 
replaced most of the kidney tissue. This tumor was fairly sharply 
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demarcated from the remaining kidney tissue, yet there was no cap- 
sule about the tumor and it could not be enucleated. The tumor had a 
pale pinkish color, was in general quite firm and in places seemed to 
be made of interlacing bands of tissue. In its central portion the large 
tumor was very firm, while at its peripheral portion it was much less 
dense. There were no hemorrhagic areas in the tumor and its blood 
supply appeared to be rather poor. The tumor had grown in such a 
way as to distort the normal relations of the kidney pelvis, until it 


Fig. 6 (left). Case 2. Operation specimen. 
Fig. 7 (right). Case 2. Tumor in a large radicle of the renal vein, an adjacent 
artery, and a narrow zone of kidney tissue. 


appeared as a crescent-shaped slit. There was a small amount of fresh 
blood in the lumen of the pelvis. In places the kidney capsule had been 
destroyed by tumor tissue which extended into the adherent fat. 

Microscopic Report: Sections taken from various parts of the tu- 
mor showed a variable picture. 

(1) Section from the tumor in the vein showed a closely packed 
cellular structure, throughout which there were numerous irregular 
vascular slits, the lining endothelium of which lay directly on tumor 
cells. Hematoxylin-eosin stain showed no intracellular connective tis- 
sue. The tumor cells were of an immature type and in places their 
cvtoplasm appeared to fuse. The nuclei were in general somewhat 
elongated and contained rather an abundance of chromatin arranged in 
granules. Mitotic figures were fairly numerous. 

(2) Sections from various parts of the main tumor mass showed 
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the same general structure and arrangement. There was, however, 
a variable amount of fibrous tissue. In sections from some locations 
this tissue was scanty, but in other places it was abundant and indeed 
composed most of the tumor. These latter areas which represented 
the oldest and most mature part of the tumor showed no evidence of 
active growth. In other places the main tumor was much more cellular 
and showed proportionately but little fibrous connective tissue and the 
essential cells of the tumor were much less mature. Between these 


Fig. 8 (left). Case 2. The older, more mature portion of the tumor. Inter- 
lacing bundles of smooth muscle cells are arranged in a way similar to that 
seen in leiomyoma of the uterus. 


Fig. 9 (right). Case 2. Tumor infiltrating the perirenal fat. 


two extremes, all gradations of differentiation could be seen. The 
individual cells of the main tumor mass varied a good deal in shape, 
though all of them were of the spindle cell type. This type of cell was 
especially well seen in the more mature areas of the tumor. Bundles of 
tumor cells of the main tumor interlaced in a way that was very 
similar to that seen in leiomyoma of the uterus. 

(3) Sections including the tumor and the kidney showed a direct 
invasion of the kidney substance. While the line of demarcation be- 
tween tumor and kidney was fairly sharp, there was obvious direct 
invasion. The tumor also extended through and beyond the kidney 
capsule and involved the peripelvic fat. 

With differential stains there were seen in the cytoplasm of some 
of the cells myoglia fibrils, a characteristic of smooth muscle cells 
which placed the tumor in the leiomyomatous group of tumors. We 
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believe the evolution of this tumor to be first a myoma which has, in 
places, undergone sclerosis and in others sarcomatous change. 


Diagnosis: Malignant leiomyoma of the kidney with extension into 
the renal vein and the peripelvic fat. 


COMMENTS 


In our own laboratory small leiomyomata are frequently found 
at autopsy, and are without clinical significance. Rarely are large 
tumors of this type found. A search of the literature reveals ten 
cases reported as such. Two of the reports, Lartigan and Larkin 
(two cases) and Kretschmer, are of the smaller variety. In neither 
case were any of the tumors larger than 1 cm. in diameter. Ex- 
cluding these, the cases of Busse, Ochsner, Hoffman, Bugbee, Ber- 
ry, Crosbie and Pinkerton, Counseller and Menville, with the one 
now reported, total eight. Curiously enough there were only two 
males, Oschner’s and our own. The average age was twenty-six. 


The cases of Berry and Crosbie and Pinkerton, as our own, are 
malignant. 


The tumor in reality is a variety of sarcoma in which the essential 
cells are smooth muscle cells. It has occurred to us that some renal 


tumors which have been reported as fibrosarcomata may be leiomyo- 
sarcomata. 


Dr. Rhea, whose coéperation in the preparation of this report has 
been most helpful, has kindly furnished me with the following 
note on this question. 


“There is a group of tumors that have been known under such names 
as fibroma, fibroma molle, fibroma durum, spindle cell fibroma, fibro- 
sarcoma, spindle cell sarcoma, et cetera. 

“Originally, the essential cells of all this group were thought to be 
of fibroblastic origin; a cell which, in its differential forms, as in be- 
nign tumors, is, as a rule, spindle shaped. This same shape is often 
preserved in the malignant type of tumors of the group. 

“Regardless of the similarity to connective tissue cells, it is now 
known that all spindle shaped cells are not fibroblastic in origin, and 
that some of the so-called fibromas and fibrosarcomas contain fibro- 
blasts, only as supporting cells of the tumor framework. In fact, the 
shape of the individual cells in a tumor cannot be used as the final 
criterion on which differential microscopic diagnosis is made. 

“As an example, a tumor which, from the shape of its essential cells, 
was for a long time considered to be of fibroblastic origin and known 
as oat cell sarcoma of the lung, is now known to be a carcinoma. 

“What is more important than the shape of the special cell of a 
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tumor is the presence of one or more characteristics that place the 
cells in specific cell groups. These finer details have been recognized 
only since the proper fixation of fresh material and the use of dif- 
ferential stains has been employed. As a result of these technical pro- 
cedures, the large group of tumors which were originally known as 
fibromas and fibrosarcomas, et cetera, is now known to have included 
tumors of myomatous and even neurogenic and lipomatous origin. 
“It is fair to assume that some of the primary tumors of the kidney 


Fig. 10 (left). Case 2. Oil immersion, showing differentiated type of cell in 
the older part of the tumor. The cells are spindle shaped. 

Fig. 11 (right). Case 2. Oil immersion, showing type of tumor cell in rapidly 
growing area. The cells are undifferentiated. 


that have been described as fibrosarcomata are not tumors that have 
arisen from fibroblastic cells, but from smooth muscle cells and are 
really leiomyomata. 


“The differentiated cells in this malignant leiomyoma are spindle 
shaped and resemble cells of fibroblastic origin, and the tumor would 
have been called a fibrosarcoma if the material had not been properly 
fixed and stained with differential stains. As a result of proper fixa- 
tion of fresh material and the use of differential stains, we have been 
able to demonstrate within the cells of this tumor, myoglia fibrils, a 
finer histologic structure than is found in smooth muscle cells. 

“In going over a comparatively large series of tumors removed in The 
Montreal General Hospital, we have been impressed with the fact that, 
when properly fixed and carefully studied, a fair percentage of the tu- 
mors that under ordinary circumstances would have been diagnosed 
fibroma or fibrosarcoma, are really smooth muscle tumors.” 
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MALIGNANT PAPILLOMA GROWING IN AN OLD 
HYDRONEPHROTIC SAC 


Primary papillary growths of the renal pelvis and ureter are suf- 
ficiently uncommon to warrant being reported. Nine of such condi- 
tions, including the one now reported, have been encountered in our 
service, six in the pelvis and three in the ureter. The present case is 
rather unusual, in that the growth has occurred in one of the loculi 
of a kidney which, by reason of an obstruction of the ureter near 
its insertion into the renal pelvis, had been transformed some time 
previously into a huge hydronephrotic sac, and showed absolutely no 
trace of cortical substance. 


Case 3—A man, aged sixty-eight, was admitted to the Urological 
Service of The Montreal General Hospital, April 22, 1934. Until two 
weeks previously he had been perfectly well. At that time he began 
to pass blood-stained urine. Apart from two urinations, when the 
urine was perfectly clear, the hematuria was continuous. There were 
no other urinary symptoms. Personal and family history were un- 
important. 

He was anemic in appearance. Abdominal examination revealed no 
abnormalities, except for bilateral inguinal herniz. The prostate was 
moderately enlarged. The urine was very blood-stained, all three 
glasses of the three-glass test equally so. Residual urine of 200 c.c. 
stained dark red. Wassermann reaction was negative. Blood chem- 
istry showed normal figures. The x-rays showed in the left pelvis, in 
the area of the lower ureter, an elongated shadow 3 x 1 cms., with a 
round shadow about 1 cm. in diameter, immediately below it. Cystos- 
copy, April 23, 1934, revealed a moderate enlargement of the prostate, 
with slight notch and mediolateral salients. The bladder was slightly 
sacculated. The left ureter ejected definite dark brown jets of blood. 
The ureter catheter was blocked at the opening. No catheter could be 
passed for more than 1 cm. The right ureter was catheterized 25 cms. 
without trouble, and clear urine obtained. The urine from the right 
kidney was normal. Intravenous pyelography was done April 24, 1934. 
The right kidney showed no abnormality and good function. There 
was absolutely no shadow on the left side. The shadows previously 
noted were partly obscured by the bladder shadow. No proof of their 
calculous nature was obtained. 

A tentative diagnosis of left ureteral calculi was made, with ob- 
struction and hydronephrosis. The bleeding was so profuse it was felt 
that stone did not offer a satisfactory explanation for it, and tumor 
was considered as a possibility. 

In view of the patient’s marked secondary anemia, the blood count 
on April 25 showing red cells 2,750,000, white cells 6,900, hemoglobin 
48 per cent, a blood transfusion was given preliminary to operation. 
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During the period previous to operation, the patient was examined by 
several examiners, and demonstrated before a class of students. By no 
one was a kidney mass made out on either side. 

At operation performed May 2, 1934, under spinal anesthesia, there 
was noted a bulging in the left lower abdominal quadrant, which was 
assumed to be due to herniation. The left ureter was first exposed. 
Difficulty was experienced owing to the bulging of what was still as- 
sumed to be bowel. The ureter, when located, was not dilated, an 


Fig. 12. Case 3. Operation specimen. 


opening was made in it, and urine escaped in the wound. The ureter 
was probed downwards. No stone could be felt. Palpation was equally 
unsuccessful. The blood vessels were extremely sclerosed. A ureteral 
catheter was then passed upwards to the kidney. The specimen ob- 
tained was of old blood. The ureter was ligatured and sectioned with 
the cautery close to the bladder, and the wound closed, with drainage. 
The patient was then postured for operation upon the left kidney. 
On cutting through the muscles, a huge renal flaccid sac, thin walled, 
with dark contents, was revealed, extending in elongated fashion down 
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to the pelvis. An endeavor was made to remove the kidney intact, but 
owing to the size of it and its thin walls, a rupture occurred and its 
dark brown contents escaped. Over 1,000 c.c. were collected. In its 
flaccid state, it was quite easy to ligate the vascular pedicle, draw up 


the ureter, and remove it with the kidney. The wound was closed with 
a cigarette drainage. 


The patient stood the operation well, and apart from a suppuration 
in the lower wound, convalescence was uneventful. A second transfu- 
sion was performed on May 9, 1934. 


Pathologic Report (S-34-814. Dr. L. J. Rhea): The specimen had 
practically no resemblance to a kidney but looked like a large irregular 
collapsed cyst, measuring 22 x 12 cms. The walls were thin and parch- 
ment-like and from its appearance one would judge that the specimen 
was lobulated in its distended state. Attached to the specimen was 
7 cms. of ureter which was 0.5 cms. in diameter, was uniform in size, 
with a soft wall. The pelvis could be distinguished from the rest of 
the kidney and measured 9 x 6 cms. On opening it, there escaped a 
watery chocolate colored fluid and several free fragments of papillary 
tumor, the largest 1 cm. in diameter. The lining of the pelvis was 
opaque, white and showed a few injected blood vessels. Looking into 
the pelvis, several thin walled loculi could be seen. About the center 
of the specimen there was a firm area 5 cms. in diameter. Through one 
of the orifices of the loculi there could be seen a granular tumor mass. 
Incision through the cortical area overlying this involved loculi revealed 
a large, friable, soft papillomatous tumor which bulged beyond the line 
of incision. This tumor, which involved several loculi, was very defi- 
nitely papillary in character. There was no recognizable kidney sub- 
stance. In the upper pole the loculi contained some chocolate colored 
fluid similar to that in the pelvis. The ureteral orifice was patent, and 
there was no dilatation of the ureter. Just before the ureter joined the 
pelvis, there was a sharp right angled kink. The ureter apparently 
was enclosed by its normal fascial coverings. There was no gross evi- 
dence of fibrosis. The condition was considered one of acquired ob- 
struction of the ureter, due to peri-ureteritis, which had resulted in 
adhesions between the ureter and the adjacent pelvis. 


Microscopic Report: Sections showed a papillomatous tumor which 
was attached to the wall of the loculi. This tumor was of a typical tran- 
sitional cell structure, many layers thick and had a delicate vascular 
stroma. At the point of attachment of the tumor there was infiltration 
of the superficial tissue by tumor cells. Continuous with the wall of 
the calix there was a thin strip of atrophic kidney tubules. One section 


showed tumor cells in the lumen of a lymphatic radicle in the peripelvic 
fat. 


The pelvic wall showed intact epithelium and its muscular wall was 
hypertrophied. 
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Diagnosis: Transitional cell malignant papilloma with local metasta- 
ses arising in a loculus of an old hydronephrotic sac. 


COMMENTS 


It is fairly obvious, in this case, that the hydronephrosis had 
been caused by the kinked and tortuous ureter, close to the kidney 
pelvis. This appears to be the result of adhesions, following 
peri-ureteritis. In one of the loculi of the hydronephrotic sac, the 
papillary tumor had taken its origin. 

It is not uncommon to find a total or partial hydronephrosis with 
tumors of the renal pelvis. While such a finding is usually only an 
interesting coincidence, at times the hydronephrosis can be the 
most prominent feature. The reverse finding, as in our case, is 


unusual, and I have been unable to find anything similar to it in 
the literature. 
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TUMORS OF THE RENAL PELVIS AND URETER 
JOHN R. CAULK, MLD., F.A.CS. 


St. Louis, Missouri 


By reason of (1) their rarity, (2) their inherent individual char- 
acteristics, (3) the diagnostic intricacies, and (4) surgical require- 
ments, tumors of the renal pelvis have a significance sufficient to 
justify a discussion before this Association. 


These growths are comparatively rare and comprise about 5 to 
10 per cent of all renal tumors. To illustrate, the collected statistics 
of Albarran and Imbert in 1903 showed forty-two tumors of this 
variety in 585 cases of renal neoplasm. Scholl, in 273 cases, found 
thirteen pelvic tumors. Out of 318 nephrectomies for renal tumor 
at the Mayo Clinic, Hunt states that twenty-three originated in the 
renal pelvis. -Thomson-Walker has reported 15 per cent pelvic 
growths in sixty-six cases. Watson found one case of pelvic tumor 
in ninety-eight cases. Meltzer’s report is significant insofar as the 
records of the Massachusetts General Hospital during a period of 
ten years disclose one case of the papillary type in ninety-four cases 
of renal tumor. Raddei has recorded thirty-one pelvic tumors in 
435 cases. In 108 renal tumors, occurring in Barnes Hospital, seven 
tumors, or 6.5 per cent, were of the pelvic variety. Eighty-one of 
these tumors were removed; hence the proportion of pelvic tumors 
to those removed was 8.6 per cent. It is of interest to note that 
from 1910 to 1923 no case of primary tumor of the renal pelvis 
was recorded in our clinic. All seven cases occurred between 1923 
and 1936, and five of these in the past two years. 


Numerous papers have been published from time to time dealing 
with this subject; the majority of the authors have reported only 
one case, which has usually been bolstered up by an extensive com- 
pilation of the literature. Appended to one of these reports there is 
a bibliography of 150 articles. And all told the total number of cases 
which have been reported exceeds but slightly the number of authors 
in the bibliography. 


On account of the rarity of these tumors the surgeon is usually 
not as well informed as to their nature as he would be were rarity 
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not their hallmark, and the consequence is that, as a rule, the oper- 
ation prescribed is improper and misdirected. It is only through 
knowledge gained by an analytical study of a large series of collect- 
ed cases that a thorough appreciation of the best methods of surgical 
therapy can be acquired. 


With few exceptions these tumors are epithelial, the majority 
being of the papillary variety. According to authorities, papillary 
tumors constitute about three-fourths of renal pelvic growths. Of 
the 179 pelvic tumors reviewed by Smith, 142, or 79 per cent, were 
of the papillary type. Fifteen of Hunt’s twenty-three cases were 
papillary and eight sessile. Five of my cases were papillary and two 
sessile. 


The papillary tumors have a tendency to be multiple and occur 
more frequently in the male than in the female. In 1933, Joly, at 
the International Society of Urology, showed that of 208 papillary 
tumors of the renal pelvis, 177, or 73 per cent, occurred in the male. 
On the other hand, the squamous cell tumor occurs in about the 
same proportion in the male and female. Papillary tumors possess 
the notorious quality of involving other parts of the urinary sys- 
tem, particularly the ureter and the bladder on the corresponding 
side and occasionally the opposite ureter in 50 per cent of the cases 
either simultaneously or with recurrences; whereas the infiltrative 
squamous growths lack this trait. This decided difference has a 
definite bearing on the type of surgical procedure. Following the 
removal of a kidney for pelvic tumor, a gross pathologic inspection 
should be made, and in case the tumor is papillary a nephro- 
ureterectomy with partial resection of the bladder is necessary, oth- 
erwise a nephrectomy will suffice. This peculiar characteristic on the 
part of papillary tumors to implicate other parts of the urinary tract 
is entirely different from any other type of renal neoplasm, but 
corresponds exactly to tumors of the same nature occurring in the 
bladder. 

The various explanations of the associated involvement of the 
ureter have been the source of considerable controversy. Most of 
the articles on this subject bear such titles as the following: “Tumors 
of the Renal Pelvis with Transplantation to the Ureter’” or “Im- 
plantation to the Ureter,” and so on. It is generally recognized that 
papillary tumors of the urinary tract have a decided tendency to oc- 
cur in different portions simultaneously and to implant themselves 
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on raw surfaces, the growth being active if such a surface is exposed 
to them. But with an intact ureter it does not seem likely that the 
peculiar process can be called a veritable transplantation. It is a 
well known fact, highly appreciated by those who have engaged in 
cancer research, that tumor cells do not implant themselves on an 
intact epithelial surface. It seems more likely that these tumors, as 
well as similar tumors in the bladder, result from a multiplicity as 
regards origin. I fully agree with Ewing and Keyes that there is 
every reason to believe that the multiplicity of these tumors is due 
to a cancerigenic irritation and not to direct implantation. Neverthe- 
less one cannot shun the fact that, with the same type of epithelium 
in the ureter as in the kidney pelvis, primary tumors of the ureter 
are exceedingly rare. Collected series have been reported by Kretsch- 
mer, Day, Mellicow and Findlay, Colston and Judd. For instance, 
at the Mayo Clinic until 1921 only one case of carcinoma of the 
ureter had been observed, but in 1933 Snyder and Wood were able 
to collect sixty-nine cases from the literature and add one of their 
own. In 1934; Mellicow and Findlay reported one case of papilloma 
of the ureter, but were able to collect only twenty-eight others. This 
shows a decided discrepancy between the comparative frequency of 
pelvic tumors with ureteral involvement and primary ureteral neo- 
plasms. 

Tumors of other types rarely attack this canal. Hunt and Schacht 
each has reported a hypernephroma of the ureter; Patch, a granulo- 
ma; and the author, a hemangioma. 

Papillary growths of the renal pelvis are slow in their progress 
and not nearly so malignant as the non-papillary tumors. They are 
seldom associated with any preéxisting pathologic factors such as 
stone, leukoplakia and the like, whereas the non-papillary growths 
are decidedly malignant and occasionally are associated with stone, 
infection and leukoplakia. 


In Kretschmer’s series of forty-three cases, 25 per cent of the 
non-papillary growths were associated with stone, whereas less than 
7 per cent of the papillary growths reported by Smith and Gilbert 
showed stone in association. The infiltrative squamous cell tumors 
are highly malignant and the eight patients reported by Hunt and a 
similar series reported by Kretschmer died. 


As a rule the associated tumors are similar in their histologic 
structure to the pelvis neoplasm. This has been true in two of my 
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cases in which there were ureteral growths and yet the recurrences 
in the cases analyzed by Kimball and Ferris were sometimes dis- 
similar. For instance, in twenty-six cases of benign tumor of the 
renal pelvis in which there were recurrences, six of these recur- 
rences were pathologically malignant. On the other hand, in twenty- 
four papillary carcinomas, five of the recurrences were benign papil- 
lomas. 

The diagnosis of pelvic tumors is made chiefly by urographic 
study. The majority are associated with profuse hematuria; rarely 
is there a palpable renal tumor except in instances of hydronephro- 
sis or hematonephrosis. Hence, hematuria without definite palpable 
evidences of renal tumor may be deceptive. Renal pain has been 
common in all of the cases reported and usually results from pelvic 
block with its resulting pyelectasis. Urographic evidences of filling 
defects in the pelvis and ureter may again be deceptive and may not 
represent neoplasm. They may occur as a result of a clot resulting 
from some other renal lesion, a shadowless stone, tuberculosis, 
cortical tumors of small size which may implicate the pelvis, oc- 
casionally indentures from spasm and granulomatous and cystic 
changes along the ureter and renal pelvis. 


The diagnosis can be made only by thoroughly balancing accounts, 
paying strict attention to other phases of the clinical history and 
physical findings, rechecking repeatedly in case of doubt and never 
exploring except as a very last resort. If the filling defect is per- 
sistent upon repeated observations and there are no evidences of 
chronic infection or stone, and the observation is made at an inter- 
val between bleedings, the evidence is conclusive that such an abnor- 
mality is created by a pelvic tumor. Ureteritis cystica will occasion- 
ally present radiologic exhibits which may be very difficult to differ- 
entiate. Such lesions are more definitely confined to the ureter than 
to the pelvis of the kidney. There is usually evidence of infection 
and the lesion is more likely to be bilateral. It is seldom associated 
with hematuria. A recent case of a large shadowless stone in the 
pelvis, preventing filling of the lower calix, associated with hema- 
turia, with negative x-ray on repeated examination, remained 
puzzling for some time, and it was only the smooth symmetrical 
outline of the filling defect and the fact that there was the pyelo- 
graphic material between the filling defect and the pelvis wall and 
an indefinite shadow on one plate that made the diagnosis possible. 
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The filling defect occasioned by a tumor is usually irregular in out- 
line and extends to the margin of the pelvis. 


Ureteral involvement is variable, seldom continuous, is more like- 
ly to occur in the region of the normal physiologic constrictions, 
particularly at the lower end of the ureter and in the region of the 
renal pelvis. 

Occasionaly it is impossible to diagnose these ttimors as in the 
case reported by James C. Anderson in which profuse hemorrhage 
from the kidney was the result of a very small papilloma, no larger 
than a grain of wheat, in one of the calices. Other instances of 
diagnostic difficulty occur when, due to occlusion of the pelvis by 
tumor or the tumor blocking the lower end of the ureter, it is im- 
possible to inject the medium into the renal pelvis. Any tumor in 
the immediate neighborhood of the ureteral orifice should arouse 
one’s suspicions of the presence of renal pelvic neoplasm. 


One of my cases revealed the occasional difficulty in arriving at 
an accurate diagnosis. There was a large palpable renal tumor, 
hematuria, a tumor mass projecting from the corresponding ure- 
teral orifice and pronounced filling defect of the ureter. The 
kidney was removed and the mass was due to a large hydrone- 
phrotic sac containing no tumor growth. The hydronephrosis re- 
sulted from obstruction due either to a primary tumor of the blad- 
der with extension to the ureter or the reverse. The patient was an 
elderly woman and her condition did not warrant ureterectomy at 
the time. Several months later she entered the hospital for the 
secondary operation, but died of a stroke before operation was at- 
tempted. 

In two of the tumors of the series which I am presenting it was 
impossible to diagnose a pelvic tumor from the cystoscopic findings. 
Pyelograms were typical of renal neoplasm, and at operation it was 
found that the infiltrative squamous cell tumors had extended 
from the pelvis into the kidney substance and involved a large 
part of the kidney. 

Intravenous urography may be of assistance to the diagnostician 
in certain cases, but the delineation through this means is seldom 
as clean cut as through retrograde pyelography. In two of the cases 
in our series in which retrograde pyelography was impossible on 
account of ureteral block, no dye was excreted to give the necessary 
information. Because of the necessity for absolute clarity of pelvic 
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topography, retrograde pyelography is far superior to intravenous 
in the differential study of such neoplasms. 

The microscopic examination of bits of tissue in the urine or 
the examination of the washings from the renal pelvis with a re- 
covery of tumor cells may occasionally prove of great assistance. 

The treatment of tumors of the renal pelvis is surgical and varies 
with the type of the tumor. Similar to all tumors, early diagnosis is 
most essential for the future outcome of the patient. Unfortunately, 
on account of hematuria being painless, these patients are not seen 
in the early stages of the disease, and in the squamous cell invasive 
tumors the majority of the growths have extended beyond the hope 
of cure. The regional lymph-nodes are often involved, hence the 
prognosis is poor. Simple nephrectomy is usually all that is neces- 
sary since these tumors possess little tendency to involve the ureter. 

In spite of the fact that many of these pelvic tumors are not 
radiosensitive it is always a part of prudence to subject such cases 
to preliminary radiation, particularly in the light of the recent re- 
ports of Keyes and Ferguson on the beneficial effects of such radia- 
tion on the papillary neoplasms of the bladder. 

In the papillary tumors, benign and malignant, more than nephrec- 
tomy is required, although this is the operation which has been 
performed as the initial one in the majority of instances. 

I shall quote from the article by Kimball and Ferris reporting 
seventy-four cases of such tumors which involved more than one 
portion of the urinary tract: 

“Forty were treated by nephrectomy and twenty-five by nephro- 
ureterectomy not including the intramural part of the ureter. Of the 
forty cases treated by nephrectomy thirty, or 75 per cent, had recur- 
rences, twenty-one of these required a secondary ureterectomy with 
further recurrence in twelve, or 57 per cent. The known mortality in this 
group treated by nephrectomy was 33 per cent. Primary nephro- 
ureterectomy was performed without including the intramural part 
of the ureter in twenty-five cases; there were known recurrences in 
seventeen, or 68 per cent. A further resection of the intramural part 
of the ureter was done in twelve instances with further recurrences 
in four cases. The known mortality for this group was 44 per cent. 

“Only six cases were treated by primary nephro-ureterectomy, which 
included the intramural part of the ureter. In these cases there were 
two diagnosed as benign and four as malignant. The known mortality 


in the malignant group was 25 per cent. In the benign group both pa- 
tients were living at the end of eleven years. 


“Of the total seventy-four cases, there were twenty-eight known 
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deaths, a mortality of 38 per cent. When we consider that 33 per cent 
of this group of seventy-four collected cases had tumors in the ureter 
and bladder, as well as in the kidney, at the time they consulted the 
urologist, and when we consider that 86 per cent of all the recurrences 
appear in the remaining ureteral stump and ureteral orifices, we must 
therefore choose a method of treatment which will remove the disease 
in its entirety.” 


From a survey of the cases which have been reported and from 
personal experience it is evident that all papillary tumors of the 
renal pelvis, whether associated with ureteral or vesical involve- 
ment or not, should require a complete nephro-ureterectomy with 
removal of the intramural ureter or destruction of it. This should 
preferably be done in one operation or as soon as possible after the 
original nephrectomy. The complete operation is not a difficult one 
if primarily performed. 


If the ureter is removed secondarily, the operation may offer con- 
siderable difficulty, particularly if the tumor involves the upper part 
of the ureter and is associated with peri-ureteritis. In one of the 
cases reported in this series there was a tremendous tumor 
mass involving the upper end of the ureter which was adherent to 
the surrounding structures in the neighborhood of the deep vessels, 
and the dissection was extremely difficult. Tumor involvement at 
the lower end of the ureter with surrounding reaction, while not as 
dangerous in removal, is often difficult to extirpate in its entirety, 
and the prognosis is less favorable. 

Several technics have been proposed. The most favored one at 
present and the one which to me is unquestionably the most satis- 
factory is a combined lumbar and lower midline exposure. The first 
nephro-uterectomy, as far as I can determine, was performed by 
Howard Kelly in 1893. Henry Morris, in his “Surgical Diseases of 
the Kidney and Ureter,” gives Poncet (1891) the credit, but it 
appears that this author'did not remove the vesical part. Kelly’s 
first case was done in two stages; his second, several years later, 
was performed by the combined retroperitoneal and vaginal technic 
in one sitting. In 1901, Kelly again performed this operation, utiliz- 
ing the retroperitoneal and transperitoneal routes. In 1914, Lower 
performed an extraperitoneal nephro-ureterectomy in two stages 
with a three months’ interval, the latter through the lower iliac 
incision. Bissell, in 1903, suggested the complete transperitoneal 
extirpation of the kidney, ureter and part of the bladder wall, and 
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again in 1908 and 1915 urged the advantages of this exposure over 
other technics for stone and tuberculosis. In 1925, he suggested this 
intra-abdominal technic for papilloma of the renal pelvis with 
ureteral implants, claiming that in the female the broad ligament 
and the uterine vessels and nerves made the extraperitoneal opera- 
tion difficult and unsafe. This type of operation today has few, if 
any, supporters. The extraperitoneal procedure both in the male 
and female is the method of choice. The combined lumbar and 
suprapubic exposures afford the readiest access to the different 
parts of the operative field, making the technical procedures much 
simpler and assuring a safer and sounder healing of the abdominal 
wall. 

During the process of the lumbar nephrectomy the ureter is freed 
as far down as is convenient, usually over the pelvic brim. It is then 
doubly clamped. After thorough walling off, both ends should be 
carefully ligated in case the clamp should slip in order to prevent 
any possibility of soiling. The lower segment of the ureter should 
be reinforced by stout material, preferably tape, which is to be 
utilized later for the purpose of traction. The ureter is incised by 
cautery between the clamps and the kidney removed. The incision 
is closed except for drainage and the ligature on the lower end of 
the ureter brought out of the wound. The patient is then put in a 
moderate Trendelenburg position and a midline incision is made 
above the pubis. The bladder, which has been previously emptied, 
is freed on the side on which the ureter is to be removed and thor- 
oughly mobilized. With an assistant making traction on the tape, 
the ureter is made taut and is readily palpable through the lower 
wound, and is pulled through from above. It is then grasped 
and stripped to the bladder. Then by firm traction on the ureter the 
bladder base is elevated and the ureteral insertion brought easily 
into view. The utilization of the ureter as a tractor is the greatest 
adjunct in the removal of its vesical insertion. The area of the blad- 
der wall containing the intramural ureter is funneled outwardly. 
It is clamped doubly and resected between clamps with a cautery 
or cutting current and is sutured with the lower clamp in situ. 
This prevents exposure and contamination of the operative field, 
and safeguards against transplantation, the most vital feature of 
the whole operative procedure. This funnel operation is much 
simpler, shorter, and safer than other open dissection methods. 
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In case complete mobilization is not possible and this closed 
method is not permissible in its entirety, ureteral traction will still 
be of worth and value. The bladder area is made taut and can then 
be easily resected by a circular incision with the cutting current. 
This procedtre is consummated without delay, after which the 
ureter with the vesical cuff is pulled quickly out of the wound with 
a minimum chance of soiling. 


In case there is a tumor in the lower ureter projecting into the 
bladder it should be previously destroyed by coagulation through 
the cystoscope before the open operation is attempted. In other 
words, every possible method of preventing cellular transplantation 
should be observed. The open operation described by Hunt exposes 
the tumor to raw surfaces for transplantation, which should be 
avoided, if possible, and it is my opinion that the operation which 
I have described succeeds in this respect. 

In certain cases in which there is no demonstrable evidence of 
tumor formation in the ureter, a partial resection of the intramural 
ureter may be done. In this type of operation the bladder is not 
funneled out as much as in the previous one, but enough to insure 
the operator that the entire ureter external to the bladder is being 
removed. With this slight funneling of the bladder wall the ligature 
is applied, containing both the external coat of the bladder and 
ureter. In this way a small part of the intramural ureter is removed 
but the ureterovesical valve is preserved, and the chance of urinary 
regurgitation prevented. This eliminates the necessity for indwell- 
ing catheter drainage, and the chances of postoperative discomfort, 
fistula, and urinary infection. The remaining part of the intramural 
ureter must be thoroughly coagulated transurethrally within a week 
or ten days. This should guarantee freedom from recurrence. Col- 
ston, in 1933, in removing a ureter for a primary ureteral tumor, 
destroyed the intramural ureter during the operation by means of 
electrocoagulation applied through the ureteral stump. Aseptic 
nephro-ureterectomy described by Beer and consisting in removing 
the kidney and ureter intact is an excellent operation but, as a rule, 
is technically a bit more difficult than with ureteral section, and 
seems to possess no particular advantage, if one is careful with the 
ureteral stumps. It possesses the disadvantage of not permitting a 
gross pathologic inspection of the tumor in the operating room, the 
true surgical guide as to the indication for ureterectomy. The util- 
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ization of the ; ..ximal ureter as a tractor facilitates nephrectomy 
as strikingly as the use of the lower ureter simplifies partial cystec- 
tomy. 

It seems heroic to remove the kidney and ureter for a small papil- 
loma in the pelvis when these tumors are so easily destroyed by 
electric coagulation. I have felt tempted to try fulguration but even 
with the exercise of every protective precaution, opening the pelvis 
would be almost certain to invite transplantation. 

Primary ureteral tumors usually require the same surgical pro- 
cedure as the pelvic, viz., nephro-ureterectomy. As far as I have been 
able to determine there have been but two cases in which tumors have 
been removed from the ureter without renal sacrifice. These are the 
case of granuloma reported by Patch in which the tumor was re- 
moved by resection of about an inch of the ureter with re-anas- 
tomosis, and the author’s cave of hemangioma of the lower end 
of the ureter, which was easily dissected from around the ureter, 
leaving the canal intact. 


SUMMARY OF SEVEN CASES OF TUMORS OF THE RENAL PELVIS OCCURRING 
ON THE UROLOGICAL SERVICE OF THE BARNES HOSPITAL 


Age 


Symptoms 
Initial symptom 
Hematuria 
Renal pain 
Twitching sensation in right thigh with loss of weight and 
mass in renal region 
Hematuria was present in six cases 
Renal pain present in five cases 
Duration of symptoms: Average thirteen and one-half months; longest two 
years; shortest one month. 
Associated Conditions 
Bladder tumor was present in one case and appeared later in another as a re- 
currence following nephrectomy. Both of these were papillary tumors. 
Infection present in two cases. 
No stones in any case. 
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Palpable mass in three cases, one due to large hydronephrosis with papillary 
carcinoma, a second from recurrence of a mass at the stump of the ureter 
following nephrectomy for tumor and a third a squamous carcinoma arising 
in the pelvis, and involving the kidney substance. 

Metastases were present in two cases, both to the lumbar vertebrze and one of 
these questionably also to the ribs. 

Ureteral involvement occurred in three cases, necessitating secondary ureterec- 
tomy. Two of these were of the papillary type and the third was a recur- 
rence of a large mass around the stump of the ureter following nephrectomy 
for renal tumor of unknown type (nephrectomy done elsewhere). 

X-ray Therapy 

Pre-operative in three cases. Postoperative in two others and one implantation 
of radium at the time of operation, which was removal of stump of ureter 
with the mass at the upper end. 

Diagnosis 

Urograms were made in five cases. In the other two, the ureter could not be 
catheterized. 

A diagnosis of renal tumor was made in three cases and of recurrent carci- 
noma of the ureter secondary to kidney tumor in one. 

A diagnosis of pelvic tumor was made in three cases. 

Operation 

Nephrectomy alone was done in six cases, one of these elsewhere and the 
seventh case had complete nephro-ureterectomy. 

Three cases had later ureterectomies, for recurrence. 

Surgical Pathology 

Papillary carcinoma of renal pelvis 

Papilloma of renal pelvis 

Squamous carcinoma of renal pelvis 

Nephrectomy done elsewhere and type of tumor not known 

Follow-up 

Four living and well with no recurrence (three papillary type, one squamous). 
Three dead (one of squamous type, one papillary, one unknown pathology). 
Of the three dead—one lived four and one-half months after nephrectomy 
for squamous carcinoma, or one year after onset of symptoms. One lived 
one year three months after ureterectomy for recurrence, three years after 
nephrectomy for renal tumor, or three years eight months after onset of 
first symptoms. The other, with papillary carcinoma with bone metastasis, 
lived four months after operation and five months after onset of symptoms. 
Of the four living, one was living four months after secondary ureterectomy, 
four years after nephrectomy for papillary carcinoma of pelvis, or five years 
two months after onset of initial symptom of hematuria. 

One was living eleven months after secondary ureterectomy, two years four 
months after nephrectomy for papilloma of pelvis, or four years six months 
after onset of symptoms. 
One was living fourteen ‘months after nephrectomy for squamous carcinoma 
of pelvis, or three years two months after onset of first symptom. 
One was living ten and one-half months after nephro-ureterectomy for pap- 
illary carcinoma of pelvis, or two years three months after the onset of the 
first symptom. 

Duration of Life 

Of the three dead—average twenty-one months after onset of symptoms, 
average sixteen months after nephrectomy. 

Of the four living (one squamous carcinoma, two papillary carcinoma and one 
papilloma)— 

average forty-five months after onset of symptoms 
average twenty-five months after nephrectomy, nephrectomy with secon- 
dary ureterectomy or nephro-ureterectomy. 
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SUMMARY 


Primary tumors of the renal pelvis are rare. 

They are as a rule papillary in structure. 

They possess a striking tendency to invade other portions of 
the urinary system, especially the corresponding ureter. Such 
involvement occurred in three of the five cases (60 per cent) 
of papillary tumors in this series. 

This inherent characteristic makes it necessary to perform 
complete nephro-ureterectomy with removal or destruction of 
the intramural ureter. 

The operation described of closed resection of the bladder 
wall containing the intramural ureter, the funnel operation, 
seems to possess decided advantages over the open ones in 
protecting against transplantation recurrence. 

Utilization of the ureter as a tractor greatly simplifies the 
technic. 





DISCUSSION 


PRESIDENT HinMAN: Dr. MacKenzie has an interesting case 
of neochromocytoma, which would fit in well with the discussion 
of tumors of the adrenal cortex, and I will call on Dr. MacKenzie 
to present this case of his. 


Dr. Davin V7. MacKenzie (Montreal, Canada): This patient 
was admitted to our service a short time ago. In fact, he is soon 
to be discharged from the hospital. 


I am going to pass around a chart of the blood pressure just so 
that you can sze it. The patient is twenty-eight years of age, has 
had symptoras for a year and eight months, left frontal headache, 
pressure across the chest, syncope, or tendency to syncope. In the 
original history he said he felt it first on a skiing trip, even in 
walking. He carried on quite successfully at his business until 
about six months ago, when he had to give up, and for four months 
before admission he was in bed all the time. He was sent to our 
neurologic department as a case of tumor of the brain. One of the 
members of the neurologic department on examining him noticed 
that he could produce an attack with physical examination, espe- 
cially of the abdomen. He then connected his blood pressure 
machine and found that if he started to manipulate the abdomen, 
it took about two minutes and a half to cause the beginning of an 
attack. At the beginning of an attack, up went the blood pressure, 
and in standing positions it varied, 124/72, 128/108, and at the 
beginning while he was not discouraged very much, it went to 
180 systolic and 120 diastolic. Finally he got so he was restless 
at night. Turning in bed ‘at night would precipitate an attack. The 
night before operation he had eleven attacks during the night. We 
decided that he had a tumor of the medullary portion of the 
suprarenal gland. We had some little disagreement about which 
side, because the five patients noted in the literature who have 
been operated on had their headaches on the side of the tumor. 


However, intravenous pyelography showed the left kidney well 
up against the diaphragm, and, of course, the right could not be 
distinguished on account of the liver. With the history, we decided 
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to go in on the left side first. During the operation the patient had 
a blood pressure apparatus attached to both arms and there were 
two men checking up on him, one from the neurologic department 
and one of our own men. 

On the left side it was very easy to expose the suprarenal. It 
seemed normal, flat; we showed it to our audience. Then we 
started to massage it, trying to produce a rise in blood pressure, 
but no rise came. Indeed, if you notice on the chart, during 
massage it seems more normal than if none was being done. Then 
we turned the patient over and went in on the right side. It looked 
absolutely normal in appearance. As I now know better than I did 
when I started, the right and left are absolutely different in their 
shapes. When I went to palpate it and show it, the palpation sent 
up the blood pressure. Then I noticed that something appeared at 
the lower portion of the adrenal, and I separated the fibers of the 
cortex a little with the handle of my knife and the tumor appeared 
almost like the projecting gall bladder, blackish, a shining thing ap- 
pearing at the edge. As I was freeing it with my finger, the blood 
pressure went up to 262/148, I think, very suddenly. A voice of 
alarm came from the other end of the table, “Please stop!” 

Another attempt had the same effect, and then I took hold of 


the vein, a large vein, with my finger and the blood pressure 
immediately dropped to 90 systolic and 60 diastolic. As I kept 
my finger there, it was all right and I started to enucleate with my 


little finger. Enucleation was easy and seemed to make no differ- 
ence at all. 


I freed the tumor up to its base and put a ligature on it, still 
keeping hold of the vein, and left the patient with cortical adrenal 
tissue and removed this mass, slightly smaller than a tennis ball 
but of that type, and shiny. 

The report following the operation that evening was that the 
blood pressure was down, systolic 80 and diastolic 60, with a pulse 
pressure about 20. The patient was given a transfusion that night 
and again'the next morning. He was given some cortin the next 
day and the next night. He has made a rather uneventful recovery. 
As you notice, in the larger portion of the chart, the last sheet is 
a daily report. It is now three weeks since the operation and at 
no time has the pressure varied more than from 112 to 118 systolic 
and from 72 to 80 diastolic. 
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In looking over the literature there are about fifty cases reported 
and there are about five with report of operation. 

Dr. MacEachern made the diagnosis in the neurologic depart- 
ment. Two of the patients died at operation and two died because 
they were unable to take care of their fluids. In other words, they 
had an edema and pleurisy with effusion and a lot of fluid in the 
peritoneal cavity. Our patient had no signs of that, in fact the 
first twelve hours after operation he excreted 14 ounces of urine. 

There are some slides of the specimen here under this micro- 
scope that anybody can see at any time he likes. We made a 
biochemical examination of part of >it. 

I want also to add to Dr. Higgins’ paper a report of a patient 
whose specimen I showed in 1922 at Richmond, Virginia, I think. 
This was a case of tumor of the adrenal cortex in a boy of five 
years, who was admitted as an emergency case at night for an 
, appendix operation. He had quite a profuse black moustache and 
some hair around his chin, with a good deal of black hair in both 
axi las and over the pubic region. The appendix was found normal, 
and I was called out of bed to come in. We removed a very large 
growth, as big as a man’s head. The report did not appear in the 
Transactions. The interesting part of that boy’s after-history is 
that the black hair disappeared entirely. He had a deep bass voice, 
which also disappeared. He is now a broker’s clerk in his twenty- 
third year. He has a growth of brown hair on his head and his 
moustache is an entirely different color from what it was at the 
time of operation. He is a fine-looking, healthy young man today. 

We have had two other such patients in the hospital, one that 


was operated on last year, but they were both females; this is the 
only male. 


Dr. Howarp Jeck (New York, N. Y.): With reference to 
Dr. Scholl’s paper particularly, I also should like to call attention to 
a patient of mine who had an adrenal tumor. Although her tumor 
was of the medullary portion of the gland, instead of the cortical 
portion, a description of the condition should fit in very well with 
this discussion, because it will show, first of all, the inadequacy of 
our ordinary methods of diagnosis of adrenal tumors, and secondly, 
it is an exceedingly rare case. 


The patient was about thirty-eight years of age. Her chief 
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complaints were headache and occasional pain in the epigastrium 
which occasionally radiated to the right lower quadrant. She suf- 
fered from night sweats frequently and for some time had felt 
good for nothing. She had lost about 25 pounds in weight in a 
comparatively short time. A complete urologic examination re- 
vealed nothing of any note except some rotation of the left kidney. 
According to the indigo-carmine test, the function of both kidneys 
was good and apparently equal. 

Palpation of the loins was negative except that the lower pole 
of the right kidney could be quite easily palpated when the patient 
inspired deeply. About two months after the foregoing examina- 
tion was made, the patient suddenly went into complete collapse. 
The systolic blood pressure was about 60 and her pulse could not 
be counted. Her extremities were very cold, but not cyanotic. 
There was persistent vomiting and she complained of terrific head- 
ache. Her temperature soon rose to 105°. Her physician saw her 
and the following day the temperature came down to 101° and her 
pulse became stronger and of better volume. The headache had 
disappeared, but the extremities were still cold. 

Three days later the patient suffered a collapse similar to the 
first one and died within two hours. She was conscious to the last 
and complained of terrific headache. 

Permission for a partial autopsy was obtained by her physician. 
He removed the kidneys, which were apparently normal, but above 
the left kidney there was a spherical mass about the size of a tennis 
ball. Grossly, it resembled a hypernephroma in which a large 
hemorrhage had taken place. The right adrenal seemed to be of 
normal size. 

The specimen was examined histologically by Dr. N. C. Foot, 
of the New York Hospital, who diagnosed it as glioblastoma of 
the suprarenal medulla. Dr. Foot further stated that the condition 
was exceedingly rare and that he had never seen a report of a 
similar tumor. Apart from the rarity of this specimen, the case 
is of interest from the standpoint of symptomatology. The ab- 
dominal pain, it should be remembered, was not especially pro- 
nounced and was in the epigastrium, radiating at times to the right 
side—not to the left. 

Examining the urograms in retrospect, one could imagine that 
the upper pole of the left kidney had been pushed downward and 
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outward by some mass which possibly lay above it. If air injection 
x-rays, according to the method of Carelli, had been made in the 
region of the adrenal gland, the tumor might have been outlined. 


Dr. GeorcE F. Canitt (New York, N. Y.): A few words 
upon this subject may be offered because adrenal cortical tumors 
have been of especial interest to us at the Squier Clinic. Since 
1930, we have had thirty-six cases either with a tumor without 
endocrine changes, or, more often, the adreno-genital syndrome 
with or without a tumor. Tumors without syndromes occurred in 
both male and female. One male had a feminizing syndrome with- 
out a tumor. 

At first we endeavored to visualize the adrenal, using Carelli 
apparatus, but simplified the method after some experience. Hav- 
ing now injected over 100 patients, we conclude that, although the 
procedure is not perfect, it is the best procedure up to the present 
in giving us some idea of the anatomic status of the adrenal gland. 
We have definitely diagnosed tumor in nine of these thirty-six cases 
and confirmed the diagnosis. 

In the study of hormonal changes, Gallagher of Chicago showed 
for us that with tumor and masculinizing symptoms there were 
excess amounts of male hormone excreted in the urine. One pa- 
tient, in fact, had almost fifteen times the normal amount of hor- 
mone for a male. A continuation of this study showed also that 
those females with masculinizing syndromes and no tumors also ex- 
creted excess amounts of male hormone. Removal of the adrenal 
tumor is followed by reduction to normal in the male hormone 
secretion, and also that decrease in the amount of adrenal cortex 
in those cases without tumor is followed by a diminished male 
sex hormone excretion. It is hoped that the determination of the 
decrease in secretion may be an index as to the amount of adrenal 
cortex necessary to be removed. 

Apparently the tumors with male sex changes arise from the 
inner layer of the adrenal cortex, this area being aptly termed by 
Grollman, the androgenic layer. 

We have had one case, as yet unreported, of a patient who had 
an endocrine change not masculinizing, except for amenorrhea, but 
with a depression psychosis in which she did not speak voluntarily 
for two years. She had neither male nor female sex hormone 
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demonstrable in her urine. We showed by air injection that she 
had an adrenal tumor which on removal was followed by a com- 
plete return to her normal mentality similar to her status before the 
development of the syndrome. She, however, succumbed later in 
acute adrenal collapse and a complete autopsy showed that her ad- 
renal tumor was the only pathologic change in her endocrine glands. 
She had a normal gross appearing, opposing adrenal which micro- 
scopically showed cellular atrophy. With two cases of acute post- 
operative adrenal fatal collapse we have had no success with the 
commercial adrenal life maintenance hormone in restoring the 
individual to normal. In one case, recovery followed frequent 
transfusions. 


This last most interesting case with no sex hormone changes 
offers great speculative interest as to what was the mechanism in 
the patient’s syndrome. When the complex metabolism of the body 
is better understood and the control of the various endocrine glands 
—especially the adrenal, which has some influence on life mainte- 
nance, on salt plasm balance, on sex balance, probably with sulphur 
metabolism, probably with growth termination, because with 
adrenal cortical tumor in a child, maturity is rapid and may be 
complete—then with a better knowledge of the adrenal function 
will come an explanation of the bizarre symptoms seen in such 
cases. 


So far, the best method of visualizing the adrenals is by air 
injection and the possible control of these tumors, postoperatively, 
maybe by estimation of male sex hormone urinary excretion, simi- 
lar to the studies on testicular choro-epitheliomas in which meta- 
static recurrence may be shown by the excretion of prolan. 


Dr. Witit1am C. Quinsy (Boston, Mass.): Apropos of this 
most interesting subject, I have one misfortune to relate to you. 
Some of you may remember that a number of years ago I dis- 
cussed the perirenal insufflation of air as a method of outlining the 
kidney. The procedure was not needed very often but now it is 
being used very much more commonly for the purpose of outlining 
the adrenal; especially to find out if the adrenal is abnormal in 
size. The method is being used rather generally at the Brigham 
Hospital, much more commonly than it was heretofore, in the 
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intensive study of the fat, hairy girl, suspected of having some 
endocrine disturbance. 

About a month ago, it was given in the usual way to a girl of 
eighteen. Following the insufflation of air, in spite of the Drinker 
respirator and everything else, she died in six hours of extensive 
air embolism, and at autopsy—medicolegal autopsy—very careful 
search was made and it was absolutely impossible to find any lesion 
that was out of the ordinary. By that I mean that the needle was 
put in exactly the place it was hoped to put it, and that there was 
nothing to be found except extensive cerebral and cardiac air 
embolism. 

I mention this instance since this procedure is being more gen- 
erally used, to point out that it is not without its dangers. 


Dr. Ira Sisk (Madison, Wis.): I would like to comment on 
the question of tumors of the suprarenal gland, especially with 
reference to the symptoms and diagnosis. 

In 1936, I operated upon two patients with tumors of the 
suprarenal gland. One of these was of unusual interest because of 
the age of the patient. At the time of operation she was two 


years old. The first symptoms appeared when she was three 
months old. A polyuria was noted by the mother first, then the 
physician detected a marked hypertension. At the age of one there 
occurred a cerebral accident which resulted in a complete paralysis 
of the right side of the body. Recovery from this wads complete. 
Ten days before the operation, another cerebral accident occurred 
with complete paralysis on the left side. The tumor in this case 
was palpable on the left side and was sufficiently calcified to give 
a shadow in the radiograph. At operation, the tumor was found to 
be about 2 inches in diameter and it was easily removed. The 
blood pressure promptly’ returned to normal and on the whole the 
convalescence was smooth. The patient is now in good health and 
developing quite normally. 

The second patient represents the other extreme of life. He was 
a man well along in the sixties, who came in because of pain in 
the left renal area, for which I found no cause. The radiograph, 
however, showed a large calcific shadow lying above the kidney on 
the right side. The pyelogram showed that the kidney was pushed 
downward. The patient’s blood pressure was about 180 and his 
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only symptom referable to the tumor was a sensation of fullness 
in the side. 

The temptation was too great. I removed the tumor. The 
patient recovered from the immediate effects of the operation very 
satisfactorily, but I was unable to control the blood pressure and 
he died about twelve hours after the operation. 

In retrospect, I question the advisability of operation in a patient 
of this age when the tumor is causing so few symptoms. 


Dr. Georce R. LiverMoRE (Memphis, Tenn.): In 1927, I 
reported a case of papillary adeno-carcinoma of the renal pelvis. 
This patient had the right kidney, ureter and a section of the 
bladder about the ureteral orifice removed. He also had a post- 
operative course of deep x-ray treatment. There have been repeated 
recurrences of papillary growths in the bladder, at intervals ever 
since, the first occurring six months after operation on the right 
side of the bladder. In October, 1930, there were recurrences about 


the left ureteral orifice. These growths have responded to fulgura- 
tion and deep x-ray therapy. 


The patient is still alive nine years after his operation and we 


have been able to keep him quite comfortable with the above 
measures. 

I have had this experience in two other cases of pelvic tumors 
and I feel sure Dr. Howard will have similar recurrences in his 
cases. 

Dr. THomas P. SHureE (Cleveland, Ohio): I would like briefly 
to put on record a case of squamous cell carcinoma, a woman of 
forty-three, with symptoms for eight years, renal colic, pus in the 
urine, two years of hematuria. The pelvic picture showed a large 
shadow, which was an ectopic kidney. The kidney was way down, 
which made it rather easy to remove. 

(Slide) A slide of the squamous cell. 

(Slide) The squamous cell which they thought at first was a 
transitional cell. This woman, although having had hematuria for 
two years, has no metastases in the lungs or in the bones. 


Dr. Epwarp L. Keyes (New York, N. Y.): I agree with Dr. 
Howard that the treatment in his case was terrible, because I have 
used the same treatment in a case myself. I shall report it tomor- 
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row in a list of cases in which cure was effected by suprapubic 
implantation which we deliberately made cover as much as we could 
of the lower end of the ureter. The patient is well eleven years 
after operation. 


Dr. Hucu Casot (Rochester, Minn.): Perhaps I have had bad 
luck, but my experience leads me to believe that the method sug- 
gested by Dr. Caulk of pulling the ureter up and applying a clamp 
and then destroying the lower end very thoroughly, both at the 
time of operation and later, does not always work. Dr. Bumpus 
will remember a case in which I treated the patient in that fashion, 
and, of course, as it was done by him, it must have been very 
efficient. I think the cancer reappeared more rapidly than in any 
case I ever saw. 

I suggest to you that if you want to make it recur rapidly, leave 


a little of the area around the ureter in the bladder and treat it by 
coagulation. 


Dr. Frank S. Patcu (Montreal, Canada): I desire to make a 
few remarks on the subject of tumors of the pelvis and ureter and 
to report that we have had nine cases of this interesting group of 
tumors. Six of them were in the pelvis, two being benign papil- 
lomas, one a malignant papilloma, two of squamous cell carcinoma, 
one of them associated with a leukoplakia, and one a transitional- 
celled carcinoma. 

In the ureter there were three tumors, one of granuloma, which 
I think may be regarded as a tumor; one of papilloma, and one a 
squamous cell carcinoma. 

First of all, may I reiterate the tendency of papilloma of the 
pelvis to recur further down in the tract. In addition to doing a 
complete ureterectomy at the time of the nephrectomy, it is very 
wise to observe the bladder carefully for a long period afterwards. 
In the first case, which I reported at Stockbridge in 1924, our 
greatest trouble was with the recurrences in the bladder which 
followed for a period of years afterwards and necessitated re- 
peated fulguration, and two segmental bladder resections. 

Secondly, I would point out that the picture in pelvic and ureteral 
tumors, particularly in ureteral tumors, is likely to be dominated 
by the hydronephrosis, and it is particularly important in these 
cases to make a more than usually careful urographic examination. 
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I think it is of great advantage to make repeated examinations of 
the ureter, repeated ureterograms, even serial ureterograms, other- 
wise it is very difficult to detect the underlying conditions. 

(Slide) A few of the cases are shown. This was a papilloma of 
the pelvis in which there were pyelographic difficulties in diagnosis. 
As a matter of fact, the pelvis begins just where you see the ureter 
entering that slightly crescentic shadow. 

(Slide) This is the Stockbridge case of papilloma of the pelvis 
which we thought originated in a papillary adeno-cystoma of the 
cortex. This patient, following a complete uretero-nephrectomy, 
had bladder recurrences. It is rather interesting to note that 
whereas in the pelvic tumor we found evidences of malignancy in 
that the pedicle was infiltrated, in the recurrences in the bladder 
we were never able to demonstrate the slightest malignant infiltra- 
tion. 

(Slide) This is a case of leukoplakia in which we had a 
squamous cell carcinoma of one of the pelves of the kidney and 
in the bladder. There was an associated leukoplakia in the bladder 
and in one ureter and in both kidney pelves. The association of 
stone and ureteral obstruction is an interesting complication. We 
regard the leukoplakia as an antecedent of the squamous cell 
carcinoma. 

(Slide) This is a case of squamous cell carcinoma in which 
there was no hematuria and the dominant feature was hydro- 
nephrosis. It was only after repeated urograms that we were able 
to demonstrate this filling defect in the pelvis. The squamous cell 
carcinoma is not associated with leukoplakia in this case. 

(Slide) This is a tumor of the ureter in which the symptoms 
were those of a large hydronephrosis with a non-functioning 
kidney. I think you can make out very vaguely a large kidney 
shadow, and, I think, a shadow of the dilated ureter. The ureter 
was blocked at about the brim of the pelvis and the uretero- 
nephrectomy produced this specimen. 

(Slide) This was a benign papilloma of the ureter with abso- 
lutely no signs of malignancy. The patient died a year or two 
later of some other illness, and we obtained a full autopsy at which 
no evidence of any metastases from this tumor was found. 

An interesting finding was noted in a transitional-celled carci- 
noma of the pelvis; in this case, the ureter was blocked about the 
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brim of the pelvis. The urographic studies showed nothing. Retro- 
grade urography was unsuccessful, because the catheter was 
blocked. Intravenous urography was equally unsuccessful because 
the kidney wasn’t functioning and we could not obtain any 
shadow. We made a tentative diagnosis of a tumor of the ureter. 
It was disclosed at operation that there was a small, not more 
than a centimeter and a half in diameter, transitional-celled carci- 
noma of the pelvis which had infiltrated the pelvic wall, adhered 
to the ureter at the pelvic brim and produced the obstruction. 








SUPERNUMERARY KIDNEY 
JOSEPH F. GEISINGER, M.D. 


From the Urologic Service, Stuart Circle Hospital, Richmond, Va. 


The unanimous recognition of true supernumerary kidney as the 
rarest of congenital renal deviations retains for this anomaly a de- 
gree of interest and attention which constitutes the occasion for the 
present review of the field with the addition of two new cases to the 
scanty list previously recorded. 

Before attempting an estimation of the incidence of this anomaly 
and a survey of the literature, it becomes necessary to reach a defi- 
nition that will clearly identify the true supernumerary kidney and 
differentiate it from double kidneys, fused kidneys, the accessory 
“kidney with impaction” of Papin, and the pararenal bodies or 
“beinieren”’ of Neckarsulmer. Considerable confusion has already 
arisen because of disregard of precise classification and in a number 
of instances a “supernumerary” kidney has been reported when an 
inspection of the specimen reveals no more than the relatively com- 
mon double kidney with reduplication of pelvis and ureter and 
with demarcation between the two halves sometimes conspicuous 
but often barely noticeable. Even Young divides supernumerary 
kidneys into two groups—free and fused—and there is sound em- 
bryologic fact behind his assertion that the difference between the 
two is only one of degree. Nevertheless it is proposed here, as in 
various instances by others also, that this grouping be abandoned 
and that the term supernumerary be reserved for the “free” acces- 
sory organ, which is a distinct, encapsulated, large or small paren- | 
chymatous mass topographically related to the usual kidney by a 
loose, cellular attachment at most and often by no attachment what- 
soever. Isolated in this manner, the supernumerary kidney becomes 
a clearly recognizable entity and as such occupies a severely limited 
category and yet one filled with interest to the clinician as well as 
to the embryologist and the pathologist. 


ORIGIN 


The embryonic sequence productive of supernumerary kidney is 
at the same time explanatory of all other similar anomalies of the 
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urinary tract and a consideration at this time of this aberrant proc- 
ess will not only prove instructive but will emphasize the points of 


differentiation it is desired to establish with regard to the group of 
cases here under review. 


Although there has been much divergence of opinion concerning 
the formation and development of the human urinary system, a final 
acceptance of a double but closely related origin for (a) paren- 
chyma and (b) excretory apparatus, has been reached and may be 
stated in relatively simple terms. For practical purposes the pro- 
nephros and the mesonephros may be disregarded ; these exist during 
certain early stages in the growth of the embryo, successively per- 
forming some degree of excretory function and then degenerating 
upon the appearance and full development of the metanephros from 
which the permanent organs are elaborated. 


From the caudal segment of the primordial excretory (Wolffian) 
duct a hollow hemispherical bulb develops and begins to grow, at 
first dorsally and then cranially, consisting now of a short pedicle— 
the ureter—with a mushroom-shaped extremity, the future pelvis. 
Further growth is concerned with an elongation of the ureter and 
expansion of the pelvis with subsequent division into calices, papil- 
lary ducts, and collecting tubules. Coincidentally, a parenchyma- 
tous mass is assuming form. This arises from a separate anlage, 
the mesochyme or renoblast. The latter accompanies the ureter in 
its ascent, covers the primitive pelvis like.a cap, and eventually pro- 
duces the secretory glandular portion of the organ. Union of the 
two segments occurs and there finally issues therefrom the com- 
pleted normal urinary system with kidney and ureter in their accus- 
tomed anatomical position. 


Numerous deviations from this characteristic behavior of the 
ureteric bud and the associated renoblast are possible and actually 
occur with varying frequency. Ascent may be incomplete and the 
ectopic kidney results. The mesochyme of the two sides may fail 
to separate and fusion of one sort or another—horseshoe, sigmoid, 
disc—appears. There may be absent development or premature ar- 
rest of a ureteric bud; one kidney will then be missing. The meso- 
chyme, identified with a normally developing bud, may be deficient 
in greater or lesser degree and agenesis or hypoplasia then follows. 
Precocious division of the pelvis in the production of its calices ac- 
counts for the common type of bifid pelvis, which is the first stage 
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of another series of anomalies, and these are of particular moment 
in connection with the consideration of the supernumerary kidney. 
This division may occur still earlier and result in a bifurcation of 
the ureter, each limb leading to a separate pelvis; the point of bi- 
furcation may lie anywhere between the kidney and the bladder; 
below the point of bifurcation there is a common stem with a single 
vesical orifice. In some instances the splitting of the bud occurs so 
quickly that the very short stem is absorbed by subsequent alteration 
in the wall of the duct from which it arises and each division then 
acquires a separate orifice in the bladder—the familiar complete 
reduplication of pelvis and ureter. The same condition may result, 


but probably does so rarely if at all, from an initial twin budding 
on one side. 


It is assumed for the time being that the mesochyme of the uri- 
nary tract here described has shared in its precocity either not at 
all, so far as gross structure is concerned, or else only to the extent 
of presenting externally certain lobulations or grooves without an 
actual break in the parenchymatous mass. This constitutes the rela- 
tively common double kidney, the “fused” kidney of Young, the 
“kidney with impaction” of Papin, sometimes erroneously described 
as “supernumerary kidney.” As Young remarks, there is but a 
single embryologic step between the two, but this step, now to be 


considered, happens to be the precise line of demarcation separating 
the groups. 


Instead of embracing the prematurely divided ureteric bud (or 
the twin buds) as a common cap, the mesochyme may also divide, 
and each ureter or each limb of a bifurcated ureter may possess an 
independent mass of metanephrogenic kidney. In the course of sub- 
sequent development and ascent the two renoblasts follow a parallel 
but separate course, sometimes equal as to ultimate size and func- 
tion, but as a rule with marked disparity between the two, either 
because of unequal division of the mesochyme or deficiency in the 
blood supply of the one as compared with that of the other. In 
either event, however, the final result is not a fused parenchyma- 
tous mass but two entirely separate structures, each within its own 
capsule, sometimes lying in apposition, with or without loose con- 
nective tissue attachment or vascular and ureteral anastomoses; 
sometimes a distance apart and with no other point of union than 
the junction of its ureters somewhere in the course of their ap- 
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proach to the bladder. Even the latter may not exist and separate 
vesical orifices may be present, representing total segmentation. 
The accessory or supernumerary kidney thus developed repre- 
sents the anomaly here under review and is seen to be clearly dif- 
ferentiated from the so-called double kidney. It is also distinct 
from another very rare group, the “beinieren” of Neckarsulmer, 
described by him as being comparable to accessory thyroid or adre- 
nal masses. In certain instances these would appear to originate 
from metanephrogenic remnants which, without any associated ure- 
ter, yet exhibit an abortive attempt at development of a parenchy- 
matous structure. Such would seem to be the explanation of the 
case of Cobb and Giddings, a fact which probably accounts for 
Gruber’s objection (noted below) to the inclusion of this case. In 
other instances (Neckarsulmer, Schoenberg, Palma) an excretory 
duct is present but is usually atypical at one or the other extremity, 
or both; the secreting glandular portion is always rudimentary, of 
quite small size, and is generally fused with the normal kidney of 
the same side, with which it shares no functional capacity, however, 
since its lack of development renders it incapable of function—a 
distinguishing characteristic of this group. The “kidney” of Neck- 
arsulmer was attached to the upper pole of the normal kidney like 
a hood 1 cm. in height and 2 cm. across its base. In Palma’s case 
there was nothing more than a protuberance 1 cm. high, lodged in 
the upper pole of a normal kidney, yet, curiously enough, this minute 
body exhibited a division into cortex and medulla and actually rep- 
resented a somewhat higher grade of development than the other 
recorded “beinieren.”’ It is interesting to note that these small func- 
tionless bodies are yet of clinical consequence, a tumor (adenoma) 
having appeared therein in Schoenberg’s case and also (papillary 


cystadenoma) in the case of Cobb and Giddings, if the latter ac- 
tually belongs in this class. 


INCIDENCE 


The anomaly, as here identified, has remained so rare that its 
discovery has been carefully recorded in most instances and has 
led to several diligent consultations of records, which, when avail- 
able, have been freely utilized in the present review. All writers 
quote Blasius, who, as early as 1677, described a case (of Martius) 
with two kidneys on one side and one on the other, each with sepa- 
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rate ureter and blood-supply. Voigtel, in 1805, presented a brief 
historical review in which he noted instances of supernumerary 
kidney by a number of observers, including Dupuytren, Eustachius, 
Hyrtl, Gavard, and others. Several of these are acceptable; many 
are too vague to permit inclusion in the authenticated series. The 
lower animals have also figured in the records. Von Hansemann, 
in 1897, noted the case of a pig with four kidneys—two on the right 
side, completely separated, and two on the left side, united by a 
pedicle of connective tissue. Pieth, an inspector of butchers’ meat, 
in 1909, found a third kidney in the iliac region of a cow. 


The most notable recent contributions to the subject are the ex- 
cellent reviews by Kretschmer, in 1929, before this Association, 
and by Papin, Bernasconi and Bernard, in 1931, in the Archives des 
Malades des Reins. Papin and his associates were willing to recog- 
nize only twenty-seven cases as authentic; Kretschmer summarized 
a total of thirty cases, including two of his own, but without the 
case of Papin, which had not vet been reported. It has been con- 
venient to adopt the figures of Kretschmer as a basis for an adjust- 
ment of the incidence to date. One of his citations (Pick) is ex- 
cluded from the present compilation as it comes clearly in the class 
of beinieren and, in fact, was the occasion for the suggestion of 
that term by Neckarsulmer. Gruber has raised objection to two 
other cases recorded by Kretschmer (Cheyne, Cobb and Giddings) 
but, though the objection may be justifiable with reference to one 
of these (Cobb and Giddings), both are included here. 


Since Kretschmer’s paper, five additional authenticated cases have 
appeared in the literature—Fenker (1930), Parin (1930), Papin 
(1931), Saccone and Hendler (1934), Shackelford (1937). In 
addition, a case of Thielman is discovered in Neckarsulmer’s report 
and Saccone calls attention to an overlooked case of Debierre, which 
is included, and also to cases by Mills and Bartlett, which latter, 
however, represent fused kidneys and are not included. Finally, 
buried in Harpster’s tabulations of renal and ureteral anomalies in 
general, are two references not elsewhere noted but yet apparently 
authentic (Wedensky, Gottfried). Other cases may exist in similar 
obscurity. Textbooks of pathology and embryology have contrib- 


uted very little to the data. In many instances the anomaly is not 
even mentioned. 


It would appear, therefore, that at this time thirty-eight cases of 
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true supernumerary kidney, reasonably authenticated, are visible in 
the world’s literature. To this number two cases are now added, 
bringing the total to forty.* 


ANATOMIC DETAILS 


As supernumerary kidney is the result of an embryologic se- 
quence that has become aberrant and, therefore, lawless, there is no 
consistency in the anatomy or physiology of this anomaly. The ac- 
cessory organ may be equal in size, and presumably in function, to 
that of its mate; in a very occasional instance it has been larger; 
usually it is smaller and occupies a functional status equivalent to 
that of the ordinary hypoplastic kidney. Not infrequently the his- 
tologic detail may be considerably disordered; more generally it is 
quite comparable to that of the normal kidney. As Dixon remarks, 
the little kidney may be represented by “a single renculus—a renal 
papilla with its pyramids and surrounding cortex.” At other times 
it is in all respects normal except as to size. In our second case, as 
the illustrations will demonstrate, the small accessory kidney is 
beautifully modeled externally and internally and in both gross and 
microscopic structure is a precise miniature of a normal kidney. 

The vascular distribution varies to an extent that makes it profit- 
less to attempt any description. In our second case there was a high- 
ly complicated anastomosis between the two organs. The relation- 
ship of the associated ureters is more particular and more interest- 
ing and also of more practical consequence. In probably a majority 
of cases the ureters become fused at some point, often near the 
bladder, so that only the usual two vesical orifices are present; in a 
number of cases, however, complete duplication exists and either 
there are three orifices in the bladder or there is an extravesical 
(ectopic) orifice for the accessory kidney, located upon the vulva, 
or in the vagina, or (Wedensky) in the prostatic urethra, or in 
blind vesical or vaginal pouches. In one instance the ureter of the 
accessory kidney turned.upward instead of downward to effect fu- 
sion with the normal ureter; in two instances the ureter from the 
upper kidney dug a furrow in the lower kidney before joining its 


*Since the preparation of this review for publication, two additional cases have come 
to my attention. In the Journal de Medicine de Bordeaux of August, 1936 (Urologic and 
Cutaneous Review, April, 1937), Blanc reports the case of a woman with a large hydrone- 
peat on one side, and on the other side two kidneys, the lower one also hydronephrotic. 

urther investigation of this case, which has not yet been possible, will be necessary before 
it is accepted in this group. The other case is one of Dr. Parke G. Smith of Cincinnati, 
and is unquestionably authentic. It has not yet appeared in the literature and I am indebted 
to Dr. Smith for his personal communication of this record and his kindness in placing it 
at my disposal for this reference. 
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ureter. In no other instance in the literature has there been pre- 
sented the unique arrangement of our second case with a bifurca- 
tion of the accessory ureter and the extension of one of its limbs, 
with a tiny (third) pelvis, into the top pole of the normal kidney. 
The vascular and ureteral anastomotic junctions between the two 
kidneys, when present, may become of practical importance in the 
presence of pathological processes requiring surgical intervention 
in this field. 

The topographic relationship of the supernumerary kidney to its 
normal fellow has occasioned some discussion. According to Neck- 
arsulmer, apparently endorsed by Kretschmer, the rudimentary or- 
gans (beinieren) always lie upon the upper pole “whereas the sepa- 
rate kidneys always lie toward the pelvis.” The latter portion of 
this statement does not appear to be correct. One of our cases is 
an illustration in point and others might be cited (Israel, Mangeti, 
Newman, Samuels) where the “separate kidneys” actually were 
adjacent to the upper pole. It would, therefore, appear more accu- 
rate to adopt Hinman’s general statement that “the extra kidney is 
usually below the normal one but may be above.” 

Either side of the body may, of course, be the site of the anom- 
aly. The statistics exhibit a slight preference for the left side. 
There is an almost even distribution between the two sexes. 


CLINICAL CONSIDERATIONS 


It might reasonably be assumed that autopsy records and not 
clinical reports would constitute the main source of data with re- 
gard to an anomaly of this type. The fact that the reverse is true 
is a matter of some note. In nearly 70 per cent of the assembled 
cases (including our own) the supernumerary kidney entered the 
clinical picture either as a silent associate of some other condition 
or else (and not infrequently) as the primary seat of the patient’s 
disorder. Symptoms, when directly related to the urinary tract, 
were dependent entirely, of course, upon the pathologic changes 
present. There is nothing in the nature of the anomaly itself to 
initiate a clinical disturbance. But the accessory kidney in certain 
instances becomes subject to pathologic processes similar to those 
which commonly affect the normal kidney and the symptomatology 
is essentially the same, as might be expected—pain, frequency of 
urination, strangury, nausea and vomiting, pyuria, hematuria, pal- 
pable tumor, et cetera. Of these phenomena, pain was the most con- 
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stant but was very variable in location, duration, and general char- 
acteristics. In one instance the supernumerary organ was on the 
left side but the pain was on the right side. The history or the 
physical signs appear never to suggest a diagnosis and the cysto- 
scopic picture will offer no clue unless the ureter of the accessory 
kidney pursues an independent course to the bladder. So far as is 
known, pre-operative diagnosis has been recorded in but three in- 
stances—Israel, Samuels et al., and Gottfried. Intravenous urog- 
raphy may now contribute further to this restricted group, provided 
the accessory organ in a given case possesses enough functional 
ability to eliminate the dye in the necessary concentration. 

Of the pathologic conditions encountered in the supernumerary 
kidney, stone and infection have been the most common. Among 
the other lesions recorded are hydronephrosis, pyonephrosis, cyst, 
papillary cystadenoma, hypoplasia, fibrosis, et cetera. There is a 
total absence of tuberculosis. In more than half of the cases no 
pathologic change was present. Operations recorded are nephrec- 
tomy, nephrotomy, nephropexy, and simple exploration, with the 
first far outranking all the others. 

In certain instances (three cases) the essential pathologic change 
has resided in the usual kidney and the accessory organ has been 
normal and merely incidental. In a few others (five cases) both the 
usual and the accessory kidney have been involved and in one case 
(Rutschinsky) stones were present in all three kidneys. 


SUMMARIES 


Considerable difficulty has been encountered in effecting satis- 
factory working summaries but the following appear to be essen- 
tially correct. Some of the cases classed as clinical came to light 
accidentally in the course of operative procedures for pathologic 
changes outside the urinary tract: 

Clinical cases 
Autopsy cases 
Not stated 


Not fused (ectopic 3) 

Ending in blind vesical sac 

Lacking 

Present but not traced or sufficiently described 
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Pathologic Condition in Supernumerary Kidney 


Pyonephrosis 

Pipes: Cor nephraleta), ....5 66. ck See so A camer alata pie Selb piven taba etme bs as 
Papillary cystadenoma 

Fibrosis and infection 

Cyst 

Hydronephrosis 

Infected hydronephrosis 

None, or not stated, or simply described as small, rudimentary or lobulated. . 


Pathologic Condition in Other Kidney 


Pyonephrosis 

Ptosis 

Hypoplasia, “smaller than normal” 
None, or not stated 


Origin of Pathologic Conditions 
Primary in supernumerary kidney 
Primary in other kidney 
RSMMMNEIRE SAK ORE INS ooo onig Soe nc Sane eee Ine SeNinls oo pace vee sows 
None in either, or not stated 


Operations Performed 
No operation (or not stated) 
Nephrectomy on supernumerary kidney 

DCOMCECTOMY Ott WEN RYE fies sco xkcd 64 ch oe tie kde eo eae uss Ve cine stages 
Nephrectomy on other kidney 

Nephrotomy on- other kidney 

Pyelotomy on other kidney 


Nephrotomy and nephrectomy (subsequently) 

Exploratory only 

Ureterotomy (other kidney) 

TOGRONNEE PCAN RTROE CERES 556 6 bg mm sin ic op knw a0 0a ease 8S mele SSS Be 


CASE REPORTS 


Case 1.—A white woman, aged fifty-nine, entered the general sur- 
gical service of Stuart Circle Hospital in November, 1934, complaining 
of backache and presenting a readily palpable, somewhat movable, 
apparently cystic mass filling the right half of the abdomen. About one 
year prior to this time, she suffered her first spell of cramp-like pain 
across her back and thereafter she had frequent recurrences with free 
intervals extending through several weeks. Nine months ago she was 
told she had a tumor but declined to have anything done about it. In- 
creasing difficulty with locomotion and with changes in position, such 


as stooping and getting in or out of bed, finally compelled her to seek 
some relief. 
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Associated symptoms were singularly few and were related par- 
ticularly to the gastro-intestinal tract, consisting of loss of appetite, 
a tendency to constipation, and “sluggish liver.” There had been no 
chills or fever. Urinary disturbance was conspicuous by its absence. 
Other systems were similarly negative. In 1909, there had been an 
operation for appendicitis and cyst of the right ovary and in 1911 
cholecystectomy for gall-stones. Following tonsillectomy some years 
ago, rheumatism of the small joints of the hands and toes had been 
greatly relieved. In the course of forty-three years of married life 
she had been pregnant sixteen times and had borne nine living chil- 
dren. Menopause occurred at the age of forty-seven, with no subse- 
quent disturbance of any sort. The family history was insignificant. 

General physical examination was negative, with exception of the 
well-defined tumor already noted, some emaciation, and moderate 
vascular sclerosis. Temperature and pulse were normal and blood- 
pressure registered 154 systolic, 85 diastolic. X-ray of the gastro-in- 
testinal tract disclosed nothing, but the films exhibited osteoporosis and 
partial collapse of several vertebre, suggesting hyperparathyroidism. 
This examination was made at competent hands elsewhere and the 
report contains no mention of a highly important shadow subsequently 
observed. The blood calcium was 8.8 mgm. per 100 c.c. Wassermann 
reaction was negative and the general blood picture within normal 
limits. The urine showed a few pus cells and a few granular casts with 
a specific gravity of 1.008 and 1.011; subsequently, the casts disap- 
peared and the pus increased. 

The origin of the tumor was not determined and exploration was 
undertaken without reference of the case for the urologic study that 
would have seemed indicated on general principles, an oversight to 
which the temporary absence of the major staff urologists probably 
contributed. The surgeon, who, incidentally, also performed the other 
two operations on this patient, is the senior in the general service, a 
man of wide experience and great ability, whose description may be 
accepted as entirely accurate. He says: 

“The cyst was found to be retroperitoneal, about 30 cm. in diameter, 
of sessile shape, lobulated and with thin walls. When isolated, it was 
found to originate from the right kidney, which was distended and 
thin and formed part of the cyst. The ureter was enormously dilated 
but tapered down as the bladder was approached. After evacuation of 
the contents of the cyst, nephro-ureterectomy was done. Lying above 
this kidney, but not connected with it in any way, was a supernumerary 
kidney 7 or 8 cm. in length, very soft and compressible and draining 
into a normal-looking ureter, which was traced downward and found 
to run to the inner side of the distended ureter. This kidney, which 
was carefully explored, was not disturbed.” 


The specimen removed proved to be a typical giant hydronephrosis 
with practically complete obliteration of the renal parenchyma. The 
patient made an excellent postoperative recovery and later submitted 
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to certain additional investigation by the urologic department, which 
had become very much interested in her case. Intravenous urography 
was done and disclosed normal function in the kidney on the left 
side (Fig. 1) but none in the supernumerary kidney on the right. At- 
tention was now called, however, to certain shadows, one of con- 
siderable size; in the true pelvis, which, in the opinion of the roent- 


Fig. 1. Intravenous urography exhibiting 
functioning kidney on left side, but no activity 
in supernumerary kidney on right side where 
large hydronephrosis had previously been re- 
moved. In bony pelvis is seen shadow of cal- 
culus lodged in stem of bifurcated ureter, re- 
sulting in hydronephrosis of one kidney and 
silent death of other. Inset shows catheter in 
ureter, reaching stone beyond which it could 
not be passed. 


genologist, might represent either calculi or calcified glands. Cys- 
toscopy was then performed. Only the usual two ureteral orifices were 
present in the bladder. The indigo-carmin excretion on the left side 
was prompt and of excellent intensity; no dye appeared on the right 
side. Catheterization of the right ureter was undertaken, but an im- 
passable obstruction was met about 3 cm. within the orifice and an 
x-ray film showed the tip of the catheter in contact with a large 
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shadow, evidently a stone lodged in the common stem of a bifurcated 
ureter leading to the separate kidneys above. 

The subsequent history of the patient has been inconsequential. Her 
general health has markedly: improved. The supposed hyperparathy- 
roidism was submitted to x-ray treatment. 


Case 2.—No clinical picture is associated with the second case. The 
specimen was discovered by the coroner of one of the smaller Vir- 
ginia cities in the course of a routine autopsy upon a young male adult 


Fig. 2 (left). Anterior view of left usual kidney and its small supernumerary 
mate. No connection is visible between the two other than that represented by 
the interesting ureteral and vascular anastomosis. 


Fig. 3 (right). Posterior view of specimen exhibited in previous figure. 


negro criminal. There had been no urinary history so far as known. 
The duplication of kidneys was present upon the left side and the 
coroner was sufficiently aware of the importance of the finding to 
trace both ureters to, or nearly to, the bladder and then to send. the 
specimen to the pathologic laboratory of Dr. S. W. Budd, of Rich- 
mond, by whose courtesy it has come into my hands for study and 
report. 

Several points of interest are visible in the illustrations. The major 
kidney (Fig. 2) is 10.25 cm. long and 6 cm. wide; the accessory kid- 
ney, 4x 2cm. The latter resides at the upper pole of the former, in a 
shallow concavity, but there is no parenchymatous connection whatso- 
ever between the two organs. Each is a separate encapsulated entity, 
equivalent in structure but very unequal in size, and with no junction 
other than that represented by vascular and ureteral anastomoses. 
These latter are interesting. Two independent arteries enter the hilum 
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of the major kidney. A single large vein divides just outside the major 
kidney and sends one limb into the latter and another upward to the 
supernumerary kidney; in addition, however, this ascending limb 
contributes branches to the upper pole of the major kidney. The small 
kidney has its own artery but this likewise sends branches to the 
upper pole ofthe major kidney. The supernumerary ureter behaves 
similarly (Fig. 3), splitting at its upper end, one segment passing to 
the small kidney and the other joining the aberrant vessels entering 


Fig. 4. X-ray exposure after injection of 
ureters with skiodan. Pelvic architecture: of 
major kidney well defined. Note secondary 
bifurcation of supernumerary ureter, each limb 
terminating in small irregular pelvis, one in 
accessory kidney and other in top pole of 
major kidney. 


the top of the large kidney. When the ureters are injected with 
a contrast medium (skiodan), the pelvic architecture of the major 
kidney becomes beautifully defined (Fig. 4). Small, less regular 
separate pelves are also ‘visible in the supernumerary kidney and in 
the upper pole of its fellow. Thus the major kidney, in this case, 
possesses not only a miniature associate but also contains within itself 


a separate functional and excretory unit connected with its fellow but 
not related to its own ducts. 


The small kidney, of course, is a classical example of hypoplasia and 
as such affords opportunity for study of this type of organ, having 
in mind that hypoplasia may be of various grades and characters, 
consisting sometimes of almost formless rudiments. In the present 
instance the supernumerary organ is a true “little kidney.” Except as 
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to size, its external form is identical with that of a normal organ 
and its interior gross structure (Fig. 5) is similarly modeled. The 
histological detail (Figs. 6 and 7) is also indistinguishable from the 
picture presented by a fully developed kidney. The description of our 
pathologist, Dr. Regena Beck, follows: 

“On examining the cut surface of the supernumerary kidney, opened 
by a longitudinal section passing from the convex border down and 
through its pelvis, striated renal pyramids can be definitely made out 
lying embedded within the surrounding kidney-substance composing 
the outer third, or cortex, of the organ. The cortical tissue grossly does 


Fig. 5. Interior gross structure of supernu- 
merary kidney, identical with that of a normal 
organ, except as to size. 


not penetrate between the pyramids in as well a defined manner as in a 
normal kidney so that the renal columns, or columns of Bertini, cannot 
be clearly seen. A small renal pelvis is present and a separate ureter. 
The capsule of the supernumerary kidney is normal. 

“The microscopic section of the cortex shows the labyrinths and 
medullary rays quite clearly. The glomeruli appear normal. Some have 
fallen out and others are shrunken but this is considered an artifact, 
due to fixing and sectioning. The convoluted tubules, which are cut 
transversely, obliquely, and longitudinally, show mostly normal epithe- 
lial lining. There is a moderate amount of cloudy swelling, but, not 
knowing how much time elapsed between death and the preservation 
of the specimen, it is impossible to state whether this is a pathological 
change or a post-mortem change. The collecting tubles show normal 
epithelium. The intertubular stroma appears normal. 


“The microscopic section of the medulla shows in one area the 
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interlobular blood-vessels (an artery and two veins), lying between 
two papille, the cortex dipping down at this part, showing that the 
cortical tissue is actually penetrating between the pyramids as in a 


normal kidney. The epithelium of the collecting tubules of the pyra- 
mids is normal.” 


Fig. 6 (left). Histologic detail of cortex of supernumerary kidney which is 
indistinguishable from picture presented by a fully developed kidney. 


Fig. 7 (right). Microscopic appearance of medulla of supernumerary kidney, 
likewise normal. 


COMMENTS ON CASES HERE REPORTED 


Two new cases of true supernumerary kidney are here added to 
a literature containing reasonably authenticated records of thirty- 
eight similar cases. As the anomaly is dependent upon an erratic 
embryologic process, bizarre types are to be expected and have been 
reported. We have not been able, however, to discover elsewhere 
the singular association between the supernumerary kidney and 
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the top pole of the usual kidney, exhibited in our second case. The 
same case offers for inspection and consideration a renal condition 
long of interest to urologists—hypoplasia. This arrest of develop- 
ment occurs not infrequently in the single organ of one side and 
may become of grave clinical consequence in the presence of lesions 
affecting either itself or its normal fellow of the opposite side. The 
little kidney just pictured appears to lack nothing in its composition 
except size, but in this lack lies an inherent weakness of the utmost 
practical importance in certain circumstances. Like any other infant, 
it is capable of purposeful effort only when it encounters no unusual 
resistance or demands. In the presence of these it becomes rapidly 
exhausted and soon, though still retaining its apparently normal 
microscopic units, ceases to function. In a word, it is lacking in the 
reserve force which enables the fully-developed kidney to display 
such astonishing recuperative power under highly adverse circum- 
stances. These facts, well known to urologists, must not infre- 
quently be weighed in the clinic. With a hypoplastic kidney on one 
side, incapable of carrying the full load of renal function, con- 
servative surgery is mandatory upon the opposite side, regardless 
of the character of the lesion existing there. Furthermore, any 
condition, especially of an obstructive character, involving the hypo- 
plastic kidney itself, will require immediate relief if this organ is 
not to undergo quick death. The watchful and waiting policy, often 
eminently sane and sensible with reference to the resourceful nor- 
mal kidney, is fatal here, as-we have had occasion to note in two 
or three clinical incidents that have come to light in a small but 
interesting group of hypoplastic kidneys in our records. The se- 
quence of events that may be expected under such circumstances 
is, in fact, well illustrated in our first case above. Here a normal 
kidney and a supernumerary, presumably hypoplastic, kidney were 
simultaneously subjected to the same interference—a fact which, 
incidentally, makes this case also unique in the literature. In the 
presence of the obstruction produced by the calculus lodged in the 
common stem of the associated ureters, the accessory kidney evi- 
dently went promptly out of functional existence and, therefore, 
retained its original contours as described by the operator. On the 
other hand, the normal kidney continued its struggle for existence 
probably through a period of many years until finally, hugely dilated 
and grossly distorted, it underwent self-destruction. The fact that 
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until within a few months before the patient entered the hospital 


this struggle was clinically silent, contributes an added element of 
interest to the picture. 


SUMMARY OF CASES PREVIOUSLY REPORTED 


Blasius (1677).—No details are available except that two kidneys 
were present on the right side, one lying below the other and each 
having an independent ureter and blood supply. Both of these kidneys 
were smaller than the single kidney on the opposite side. 


Calabrese (1908).—A woman, aged fifty-five, was operated upon for 
attacks of epigastric pain and vomiting and was found to have two 
kidneys on the left side, both ptosed. The supernumerary kidney 
was of small size and lay with its upper pole almost in contact with 
the lower pole of the normal kidney. The ureters were not traced but 
only two ureteral orifices were visible in the bladder. The pre-operative 
diagnosis in this case was nephroptosis and probable abnormality of the 


kidney. Nephropexy of both kidneys was done and the patient was 
relieved of her symptoms. 


Camina (1920).—A woman who presented an abdominal mass on 
the right side at the level of the crest of illum. There were two ureteral 
orifices in the bladder and another in the vulva near the urethral 


meatus. No operation was performed and no pathologic changes de- 
scribed. 


Cheyne (1899).—A woman, aged twenty-two. In the course of 
laparotomy for abdominal pain and indigestion, a freely movable, 
structurally well-developed supernumerary kidney, with its own ureter 
and blood supply, was found on the right side at the lower part of 
the spinal column, just above the pelvic brim, 3 or 4 inches below the 
normal kidney on that side. The kidney was not removed, though it 


was supposed, because of its mobility, to be responsible for the pa- 
tient’s symptoms. 


Clifford (1908).—Autopsy on a patient (male) dying of pulmonary 
tuberculosis revealed a mass buried in fat on the right side of the 
vertebral column with the center opposite the junction of the second 
and third lumbar vertebre. The specimen consisted of two kidneys, 
a larger of fetal type with a ureter opening normally in the bladder and 
a smaller (2x1%x¥% cm.) surmounting the upper pole of the 
former, “distinct from though joined to it by connective tissue.” The 
ureter of the supernumerary kidney extended to the bladder, but 
ended in a blind sac beneath the vesical mucosa. The parenchyma of 
this kidney showed no differentiation into the cortical and medullary 
substance. The left kidney was normal (Fig. 8 F). ; 
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Cobb and Giddings (1911).—A man, aged sixty-seven (June, 1909), 
complained of pain in the abdomen. A large tumor was found filling the 
entire left half of the abdomen and part of the right. Median explo- 
ration was made and the tumor found to be a retroperitoneal cyst 
filled with dark, thick fluid and debris springing from a solid mass 
resembling a kidney. It was closely adherent to the vena cava, from 
which it was separated with difficulty. No ureter was found. A nor- 
mal kidney was seen and felt on both sides. There was a good re- 
covery with no urinary symptoms. 

Pathologic Report: A tumor 18 cm. in its greatest diameter. In- 
cluded in one side of the wall was a flattened, rather enlarged, kidney 
which, on section, was apparently normal. The tumor evidently had 
grown from one pole of the kidney. No ureter was to be made out. 
On opening the tumor, it was found to consist of a sac of fibrous 
tissue entirely filled with a granular, cellular mass apparently without 
structure. At the periphery, a certain amount of this cellular material 
was adherent, and evidently grew from the capsule. This was also 
true on the kidney side, where the growth sprouted directly from the 
kidney substance. The material in the mass was yellowish and semi- 
necrotic in character. 


Microscopic examination of a piece removed from the junction of 
the kidney and the tumor showed kidney tissue largely replaced by con- 
nective tissue and markedly inflamed. Growing from this was a mass 
of vascular papilloma-like tissue, suggesting, under the low power, 


papillary cystadenoma. Under the high power, the growth appeared 
as single layers of cells covering on both sides stalks of fibrous tissue, 
each of which carried a small blood-vessel. The individual cells were 
of the low columnar type, with slightly ovoid vesicular nuclei, and 
evidently belonged to the epithelial series. Mitotic figures were ex- 
tremely common. 


Diagnosis: Papillary cystadenoma of the kidney. 


Debierre (Cited by Cobb and Giddings).—A case of Gavard’s was 
reported where there were three kidneys situated over the lumbar 
spine. The extra kidney was a small, pear-shaped body near the upper 
margin of the left kidney. It had a distinct ureter, which entered the 
regular ureter on the same side about half an inch below the latter’s 
exit from its kidney. 


Depage (1893).—A woman, aged twenty, submitted to operation for 
abdominal pain supposed to be due to a tuberculous ganglion of the 
mesentery. Supernumerary kidney, thought to belong to the right side, 
was found in front of the vertebral column between the aorta and the 
vena cava. The course of the ureter was not determined. The normal 
kidney was increased in size and rather low. Two conservative oper- 
ations were done on the accessory kidney with diminution but not 
complete relief of symptoms. 
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Dixon (1910).—Anatomy specimen from a man of forty-five, who 
on the left side had two kidneys of approximately equal size, lying one 
above the other and separated by an interval of 2.8 cm.: “The blood- 
vessels and pelvis of the upper kidney were normally arranged and 
its ureter passed at first downwards and slightly outwards to the upper 
pole of the lower kidney. Here the ureter of the lower kidney joined 
that of the upper and then the common duct passed in a slightly tor- 
tuous course downwards and inwards over the anterior convex surface 
of the lower kidney. The duct from the lower kidney issued from the 
upper and outer part of its posterior surface and passed upward to 


join the ureter from the other kidney. The kidney on the right side 
was normal in all respects.” 


Fenkel (1930).—The patient, female, underwent operation for pain 
in the lower abdomen and an egg-sized, freely movable mass in the 
true pelvis, palpable on vaginal examination. A flat tumor, found 
retroperitoneally on the left side at the pelvic inlet, was removed, and 
proved to be a supernumerary kidney with a separate ureter. It 
measured 8x6x2 cm. and did not have a pelvis, the upper ureter 
dividing into numerous branches penetrating the parenchyma. Normal 
kidneys were present in the usual location on both sides. 


Fischer and Rosenloecher (1925)—A man, aged sixty-four, had 
suffered for months with urethral irritation and strangurv, and pre- 
sented a palpable tumor in the right abdomen supposed to be a double 
kidney with one of its halves pyonephrotic. At operation two distinct 
kidneys were found, a normal high kidney and a pyonephrotic lower 
accessory kidney. The latter was removed. Its ureter was dilated. 
medial to the normal ureter, and entered the bladder in a fold of 
mucous membrane immediately above the normal right ureteral orifice. 
The patient died eight days after the operation. 


Gayet (1923)——A woman, aged twenty-one, three weeks after 
hysterectomy with removal of intraligamentary dermoid cyst, de- 
veloped severe pain in the left renal area. Cystoscopy disclosed two 
ureteral orifices on the left side 0.5 cm. apart and a similar condition 
on the opposite side. Operation was performed and disclosed two 
distinct kidneys on the left side, a small accessory organ lying below 
a large pyonephrotic mass representing the usual kidney. The latter 


was removed and the patient recovered. The course of the ureters 
was not traced. 


Gottfried (1920).—A woman, aged twenty-nine, had an accessory 
kidney which lay under the inferior pole of the normal left kidney. 


There were three orifices in the bladder. 


Diagnosis was made by 
pyelography. 


Holmes (1911).—A woman, aged thirty, had suffered attacks of 
pain, nausea, and vomiting and presented a palpable tumor in the right 
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abdomen, which operation disclosed as a supernumerary kidney, lying 
almost transversely over the brim of the true pelvis, near the promon- 
tory. Nephrectomy was performed and the patient recovered. The 
kidney was largely destroyed by chronic inflammation, fibrosis, and 
secondary pyogenic infection. Its ureter divided into several branches 
near the kidney with separate implantations on its surface. No path- 
ologic change was noted in the normal kidney on this side. 


Hyrtl (1841).—Autopsy specimen from aged woman, who had nor- 
mal kidneys present on both sides: “In addition, a supernumerary kid- 
ney about half the size of a goose’s egg was present on the left side” 
near the sacro-iliac joint, behind the broad ligament; it received one 
artery from the aorta and two others from the common iliac; also 
three veins, all from the iliac. The ureter ran parallel to the ureter 


from the normal kidney, and the two opened separately into the 
bladder. 


Isaja (1912).—A woman, aged twenty-seven, presented a palpable 
mass supposed to be a mesenteric tumor. She had suffered for twenty- 
one years with attacks of pain, vomiting, obstinate constipation, et 
cetera. Operation was performed, marked ptosis of the colon was 
corrected, and the patient was cured. In the course of this operation, 
two kidneys were found on the right side, with separate ureters, which 
became fused 5 cm. from the supernumerary kidney. No pathologic 
change seemed present in these kidneys. 


Israel (1918).—A woman, aged thirty-two, had a two-year history 
of pain in the bladder, fever, purulent discharge from the vagina, vag- 
inal cyst, and a tender palpable mass in the left renal area. With a 
diagnosis of suppurative perinephritis, operation was performed and 
what was supposed to be the left kidney was opened and drained. 
Purulent discharge persisted from both the vagina and the lumbar 
fistula and secondary operation was performed. This, now, revealed 
a pyonephrotic supernumerary kidney lying partly above and behind 
the normal kidney, which was slightly lower than usual and which ex- 
hibited on its upper posterior surface a shallow impression due to pres- 
sure of the accessory organ. The ureters were not fused but no ac- 
cessory orifice could be found in the bladder and it is assumed that 
this ureter terminated in the vaginal cyst. The patient eventually re- 
covered. 


Kretschmer (1915)—A woman, aged twenty-seven, had suffered 
two years with recurring attacks of kidney colic and had passed several 
stones. It was assumed that her condition was due to incrustations of 
the left renal pelvis and operation was performed. This disclosed two 
kidneys, one lying above the other and each of them containing a 
stone. Both kidneys were removed and the patient was cured. The 
ureter of the supernumerary kidney fused with that of the normal 
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kidney outside the bladder, so that only the usual two orifices were 
visible on cystoscopic inspection. 


Kretschmer (1929).—A woman, aged twenty-two, had been suf- 
fering severe pain in the region of the right kidney for a week and 
presented a palpable mass, supposed to be due to perinephritic abscess, 
with displacement of the ureter and pelvis to the lateral abdominal wall. 
At operation, a kidney was found to lie in front of this mass and to be 
entirely distinct from it. A trocar was inserted into the tumor and 
three pints of fluid resembling urine were evacuated. The patient went 
into collapse and simple drainage was instituted. Several weeks later, 
secondary operation was performed. The sac was dissected out and 
proved to be a huge hydronephrosis with a ureter which was traced to 
the brim of the pelvis. In the meantime, another pyelogram had dem- 
onstrated a second independent kidney and pelvis on this side. Com- 
plications later arose with reference to this kidney also, and finally it 
was removed and exhibited hydronephrosis and cortical abscesses. The 


patient, thus, had two nephrectomies upon the one side. Her recovery 
was uneventful. 


Kuksinskaja (1927)—A woman, aged forty-three, within four 
months had developed a rapidly-growing, palpable tumor in the right 
abdomen. Diagnosis of tumor or cyst of the kidney was made. At 
operation, a normal uninvolved kidney was found and adjacent to it 
another distinct small kidney with a cyst upon its convex border. The 
latter was removed and the patient recovered. The ureters were not 
traced, but only two orifices were present in the bladder. 

Lebedeff (1897)—A woman, aged nineteen, had been suffering 
with discomfort in the lower left abdomen and presented a palpable 
mass, supposed to be due to dermoid cyst of the ovary and pregnancy. 
At operation, a supernumerary kidney, somewhat smaller than normal, 
was found at the level of the bifurcation of the abdominal aorta and 


was removed. This kidney had an independent ureter. The patient 
recovered. 


Linberg (1924)—A man, aged twenty-six, for three years had 
suffered pain in the left abdomen’ and underwent operation for a 
palpable mass under the general diagnosis of retroperitoneal tumor. 
Immediately above the left common iliac artery a supernumerary kid- 
ney was found, with five tanaliculi forming a ureter which became 
fused with the ureter from the normal kidney on this side. No path- 
ologic change was present in either of these kidneys. The supernumer- 


ary organ was removed and the patient was relieved of his symptoms 
(Fig. 8, B). 


London Medical Gazette (1838).—Autopsy report of a man of 
thirty years, who died of typhus fever and who was found to have 
two normally placed kidneys and on the right side a third (super- 
numerary) organ located on the iliac artery and the psoas muscle. 
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The normal right ureter passed down as far as the bifurcation of the 
aorta, then passed through a longitudinal furrow in the supernumerary 
kidney, and finally joined the ureter of the latter. No pathologic change 
was present in any of the kidneys. 


McArthur (1908).—A middle-aged man had passed gravel but 
continued to suffer renal colic on the right side, with hematuria and 


Fig. 8. Selected group of specimens reported by other writers. 
A, Shackelford; B, Linberg; C, Saccone and Hendler; D, Parin; E, Samuels, 
Kern and Sachs; F, Clifford. 


purulent urine, and was finally relieved by the removal of a stone in 
the pelvis through a nephrotomy incision. In addition to this kidney, 
the patient was found to have a rudimentary supernumerary organ 
on the same side, which also contained a small calculus, situated above 
the iliac crest, and which presented a ureter that joined the other 2 
inches below the usual kidney. 
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Mangeti (1717).—Autopsy specimen from a man above whose nor- 
mal left kidney was found another small and undeveloped kidney with- 
out a ureter. 


Maximovitsch (1927)—A man of thirty-nine years, after eight 
years of pain in the left lumbar region, frequency and strangury, et 
cetera, was relieved by removal of a stone from the left kidney. An 
accessory kidney was discovered in the true pelvis with its hilum 
turned upward and with a ureter which fused with that of the other 
kidney just outside the bladder. There was no pathologic change in 
the accessory kidney or in the right kidney, which latter, however, was 
somewhat lower than normal. 


Munro and Goddard (1907).—A man, aged twenty-three, had a 
swelling, the size of a hen’s egg, in the lower left abdomen from the 
age of three months. Vague abdominal symptoms from the age of 
three years to eighteen years were followed by a five-year interval of 
freedom and then a recurrence in an exaggerated degree which brought 
him into the hospital, where he was found to have a large globular 
mass extending from the pelvis almost to the umbilicus. Operation 
was performed in two stages, the “cyst” being at first drained and 
subsequently radically removed. A cord-like extension from the 
cyst (ureter) passed toward the fundus of the bladder. The cyst was 
supposed to be of urachal origin but the pathologic report stated that 
the thicker portions of its wall were composed of easily recognized 
renal tissue, containing numerous glomeruli, separated from one an- 
other by masses of tubules. The left kidney was palpated and found 
to be normal and subsequent x-ray examination demonstrated a kidney 
of normal size on the right side. 


Newman (1898).—A supernumerary kidney was found at post-mor- 
tem examination in an adult male subject, who had died of malignant 
disease of the colon. A small pear-shaped body was found lying close 
to the upper margin of the left kidney, receiving its blood supply from 
a branch of the renal artery and possessing its own ureter, which 
joined the normal left ureter half an inch below the pelvis. 


Papin, Bernasconi and Bernard (1931)—The lower kidney was of 
normal shape. The upper supernumerary kidney was concave on the 
lower surface, which fitted the rounded top of the lower kidney. 
Anomalous kidney was sound ; normal kidney diseased, having stone in 
the ureter. 


Parin (1930).—A man, aged twenty-nine, underwent operation for 
a tender mass about the size of a goose-egg, palpable on the right 
side between the umbilicus and anterior superior spine. This proved to 
be a pear-shaped supernumerary kidney, which had no connection with 
the two normal kidneys present. It was removed. Dimensions 8.2 x 4 x 
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4.2 cm. Subsequent cystoscopy revealed three separate ureteral orifices 
(Fig. 8, D). 


Rutschinsky (1907).—A man, aged twenty-eight, developed cystitis 
and suppurative pyelonephritis following a bullet wound, and pre- 
sented, symptomatically, progressive emaciation, severe pain in the 
back, and constant fever. Removal of one kidney resulted in tem- 
porary improvement, but all of the symptoms later recurred, with the 
addition of vomiting, diarrhea and hematuria, and the patient finally 
died. In this case there were two kidneys on the left side, the acces- 
sory organ being below the other; its ureter was not traced. All three 


kidneys contained abscesses and the pelves were filled with pus and 
concrements. 


Saccone and Hendler (1934).—A colored man, aged forty-five, was 
treated in the tuberculosis service of the Metropolitan Hospital, N. Y., 
in 1931 and again in 1933, in July of which year he died. His genito- 
urinary system presented no symptoms. Routine autopsy was per- 
formed and a supernumerary kidney was unexpectedly found, at the 
middle of the bifurcation of the aorta with blood-supply entering the 
superior pole; the ureter from this kidney was fused with the ureter 
from the left kidney about 13%4 inches in front of their common 
entrance into the bladder ; blood-supply came from the left renal artery 
and vein. The left ureter was 12% inches in length; ureter of third 
kidney 6% inches; right ureter 11% inches. Weight of the right kid- 
ney was 102 grams; left, 107 grams; supernumerary 61 grams. All 
three kidneys presented microscopic pathologic changes (cloudy, swell- 
ing, passive congestion, et cetera), due to long-standing tuberculous 
disease plus a terminal acute nephrosis. Urinalyses indicated all three 
kidneys functioning (Fig. 8, C). 


Samuels, Kern, and Sachs (1922)—A woman, aged twenty-nine, 
had a supernumerary ureter opening into the vagina near the cervix. 
After an unsuccessful plastic operation for cure of supposed vesico- 
vaginal fistula, the real nature of the trouble was determined, and at 
intra-abdominal operation a small supernumerary kidney (4x4 cm.) 
was found lying upon the upper pole of a normal right kidney with 
separate capsular investment but with an adhesion between them at 
one point. Supplying the accessory kidney were a small vein and ar- 
tery, the latter branching from the aorta at a point just above the 
artery supplying the larger kidney. The accessory kidney was as- 
sociated with a large hydro-ureter, which passed posteriorly to the 
pelvis and blood-vessels of the other kidney. The small kidney and 
about 5 inches of the ureter were removed and the patient was cured. 


On section, the kidney showed dwarfed, but otherwise perfect, pyra- 
mids (Fig. 8, E). 


Shackelford (1937).—A woman, aged thirty-five, underwent oper- 
ation for incarcerated left, inguinal hernia and in the course of general 
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exploration induced by palpation of large retroperitoneal mass was 
found to have maldevelopment of the entire left urogenital tract. The 
uterus was bicornuate, the right cornu being fully developed and ac- 
companied by a normal tube and ovary; the left cornu was under- 
developed, the left tube very small and greatly elongated and extended 
into the left inguinal canal, presenting at its extremity a shiny, small 
atrophic ovary. The right kidnev was normal in size and position. The 
retroperitoneal mass on the left side was found to consist of two dis- 
tinct kidneys, with no connection other than a loose bridge of con- 
nective tissue joining them..A separate ureter was seen to enter each 
kidney but the dissection was not carried far enough to determine 
whether these ureters became fused or ran separate courses (Fig. 
8, A). 

Thielman (cited by Neckarsulmer ).—The left kidney was normal, in 
normal position.. The right kidney was normal. half the size of the 
left kidnev and further downward. The third kidney was on the right 
common iliac artery, its ureter leading into the kidney above. 


U. S. Marine Hospital Service (1884).—Autopsy on a man, aged 
thirty-nine, who died with laryngeal phthisis: ‘“Kidnev slightly larger 
than normal. In hilium of left kidney and attached by a small duct 
(ureter) to its ureter, was found a (third) miniature kidney. . . . The 
supernumerary kidney weighed 1.5 grams. . . . On section, the portion 
corresponding to the cortex of a true kidney was thin and darker in 
color than the rest of cut surface, which was pale and granular in 
appearance There was no clear nor well-defined appearance of pyra- 
mids but there was a clear space at the hilum and from its margins 
radiated pyramidal bundles of fibres into the mass of the body. This 
space, or pelvis. communicated freely with the supposed ureter, which 
was 10 cm. in leneth and pervious for about 2.5 cm. from the pelvis. 
A small artery and vein accompanied this tube, both being pervious. 
Microscopical examination showed a structure stronglv resembling 
kidney in an evident tubular arrangement, epithelial cells, and the 
existence of an intertubular stroma and interspaces and malpighian 
tuft-like bodies. If a true kidnev, there was no structural evidence of 
its having enjoyed physiological action.” 

Von Hansemann (1897.).—Autopsv on a man, aved fifty-seven, fol- 
lowing death from perforated ulcer of stomach: Kidnev on the right 
side was normal. On the left side there were two smaller kidneys— 
one in the usual location and below this another, somewhat larger, 
with its hilum turned forward. The ureter from the upper kidney 
passed downward and joined the pelvis of the lower kidney. The 
lower kidney presented two pelves but its two ureters joined and 
“hence finally a single duct served for the two kidneys on the left side.” 


Wedensky (1911).—Autopsy finding in a man, aged twenty-eight, 
who had supernumerary kidney on the right side with an independent 
ureter ending in the prostatic urethra. 
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CLINICAL AND RADIOLOGIC DATA ASSOCIATED WITH 
CONGENITAL AND ACQUIRED SINGLE KIDNEY 
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and 
JAMES W. MERRICKS, M.D. 


From the Section on Urology, The Mayo Clinic, Rochester, Minnesota 


With the widespread use of excretory urography as a routine 
method in abdominal diagnosis, failure of visualization of one kid- 
ney is rather frequently observed. This often happens when there 
are few if any symptoms referable to the affected kidney. We have 
learned from experience that failure of visualization does not neces- 
sarily mean that the kidney is absent or destroyed. It is surprising 
how very little obstruction will reduce the positive intrarenal pres- 
sure sufficiently to prevent the excretion of opaque substances. It 
is remarkable how long such incomp!ete obstruction can exist with- 
out causing permanent renal damage. We have observed cases in 
which this has persisted for months and when the obstruction was 
removed renal function returned to normal. 

However, it is not our present purpose to continue with this fas- 
cinating problem of renal function, but to consider the problem 
of clinical interpretation and failure of renal visualization in the 
excretory urogram. Temporary obstruction can usually be inferred 
from the presence of shadows of stones in the renal or ureteral 
areas, by a persistent, enlarged renal shadow on the affected side 
and by cystoscopic data. When this has been excluded and no 
evidence of the kidney or ureter is present in the urogram, one must 
necessarily suspect the existence of renal agenesia or failure of 
renal development. It is true that absence of any clinical data sug- 
gestive of the presence of a kidney does not necessarily indicate 
agenesia. Other than congenital pathologic conditions there are 
various pathologic lesions which may cause renal atrophy or de- 
struction and which often leave remnants of renal tissue so insignifi- 
cant that their recognition would be possible only on careful post- 
mortem examination. Nevertheless, with adequate roentgenologic 
and cystoscopic data, the evidence of renal agenesia is sufficient to 
recognize the condition in many instances. Careful surgical explora- 
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tion will, of course, give additional evidence of the lesion. Briefly, 
therefore, having excluded temporary renal obstruction, evidence of 
renal absence in the roentgenogram may indicate either previous 
surgical removal, renal destruction resulting from disease, or con- 
genital absence. The remaining kidney may then be regarded as 
being either a congenital or acquired solitary kidney. 

Let us consider the data which are made available by the roent- 
genogram in the recognition of renal agenesia. It should be remem- 
bered that the renal outline is not always clearly defined in the 
roentgenogram and may be easily confused with that of adjacent 
organs and tissues. Likewise, the outline of adjacent tissues may 
simulate that of the kidney. On many occasions, we have observed 
what was apparently a typical renal shadow in cases in which the 
kidney had been removed or was absent. It is often difficult to de- 
termine the exact outline or limits of the kidney, as the result of 
overlying intestinal shadows. What is apparently an enlarged or 
irregular kidney may, in subsequent roentgenograms, prove to be 
rather normal in size or contour. Nevertheless, recognizing the 
possibility of error, a careful examination of the renal outline is 
often of much value, not alone in recognition of absence of a kid- 
ney, but also in the diagnosis of various pathologic conditions in the 
kidney. However, if agenesia is present, the original roentgenogram 
will usually reveal the absence of the renal outline on one side. The 
renal outline on the opposite side then becomes of considerable 
diagnostic importance. If the kidney is greatly hypertrophied, it 
may be inferred that the other kidney is functionless. If the renal 
outline is normal, it usually means that the invisible kidney either 
has some function remaining or that it has only recently become 
functionless. It will be noted that the increase in size, particularly 
with acquired solitary kidney, may be so little that it resembles a 
large normal kidney. 


CLINICAL DATA ASSOCIATED WITH RENAL AGENESIA 


A series of twenty-seven cases of proved renal agenesia has been 
observed at The Mayo Clinic from 1909 to the present time. The 
diagnosis was established at operation in fourteen cases and at 
necropsy in thirteen cases. In forty-two cases the diagnosis was 
inferred from roentgenographic and cystoscopic data, making a total 
of sixty-nine cases. The incidence in regard to sex was about equal, 
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since the condition occurred in the male in thirty-eight cases and in 
the female in thirty-one cases. The kidney was absent on the right 
side in thirty-two cases and on the left in thirty-seven cases. The 
average age of the patients was thirty-eight and a half years; the 


oldest patient was sixty-six years of age and the youngest was two 
and a half years of age. 


DIAGNOSIS OF RENAL AGENESIA 


Since we began the use of excretory urography as a diagnostic 
agent in 1930, the diagnosis of renal agenesia has been made by 
clinical methods in twenty-nine cases. During the past year eight 
cases were observed in the course of roentgenographic and cysto- 
scopic studies. In five of the twenty-nine cases the diagnosis was 


confirmed by operation and in three cases it was confirmed by 
necropsy. 


Symptoms.—The most common subjective symptom was pain 
on the side of the remaining kidney, which occurred in thirty-eight 
of the sixty-nine cases. The pain was usually dull in character, 
although in eight cases it was rather severe. When the patient com- 
plained of pain in the side of the present kidney, the kidney was 
more often palpable and tender than when the patient was symptom- 


free. Pain was referred to the back, flanks or abdomen in six cases. 
In two cases the pain was referred to the side of the absent kidney ; 
the cause of this was not clear. Twenty-three of the sixty-nine 


patients had no subjective symptoms referable to the kidneys or 
bladder. 


Physical Examination.—Findings at physical examination were 
reported negative in forty-six, or 66 per cent, of the sixty-nine 
cases. Of the twenty-three cases in which there were positive phys- 
ical data, the presence of a palpable mass in the flank on the side of 
the present kidney was the most common finding ; it occurred in sev- 
enteen, or 24 per cent, of the total number of cases. The next most 
common finding was tenderness on palpation on the side of the 
present kidney; this occurred in eleven, or 16 per cent, of cases. 
Both mass and tenderness together on the side of the kidney pres- 
ent occurred in five cases, or about 8 per cent. 


Secondary Complications.—As one of us (Braasch) pointed out 
in 1912, renal anomaly is prone to secondary complications. Secon- 





106 BRAASCH AND MERRICKS 


dary complications occurred in the remaining kidney in forty-three 
cases of renal agenesia. The most frequent complication was 
pyelonephritis or a definite history of previous pyelonephritis. Evi- 
dence of active pyelonephritis was found on urologic examination 
in seventeen cases. The most common organism present was Esch- 
erichia coli, which was found in six cases. In four cases the organ- 
ism was indeterminate. A history of pyelonephritis was given by 
six patients, but at the time of urologic examination no active in- 
fection was found. Active pyelonephritis or a history of previous 
pyelonephritis was present in twenty-three cases, or 33 per cent of 
the total number. Anomaly of the kidney present, which was next 
in order of frequency, occurred in seven cases, or 10 per cent, and 
was usually characterized by renal ectopia and failure of rotation. 
Hydronephrosis occurred in six cases, or 8 per cent. Tuberculosis 
in the single kidney was present in two cases. Stones were present 
in the renal pelvis in three cases, and ureterolithiasis was present in 
three cases. Glomerulonephritis occurred in three cases, focal 
nephritis in one, and an infarct of the kidney was found present 
in one case at necropsy. Diverticulum of the bladder occurred in 
one case, in which the patient was a female. 


Cystoscopic Data.—Cystoscopic observation of the trigone will 
often reveal data suggestive of renal agenesia. Hypertrophy of the 
interureteral ridge on the side of the kidney is usually well defined 
and there is complete absence of the ridge on the other side. Com- 
pensatory hypertrophy of the ureteral orifice is usually evident, and 
urinary expulsion is usually more energetic and frequent. It is of 
interest that the reflex inhibition of excretion as the result of ureteric 
or vesical spasm frequently caused by the cystoscope is seldom ob- 


served in cases of single kidney. This is particularly true in cases 
of agenesia. 


Roentgenographic Data Associated with Congenital and Acquired 
Single Kidney.—Varying statements have been made concerning the 
size of the kidney in cases of renal agenesia and the relative size of 
the renal outline and the size of the pelvis in the roentgenogram. An 
attempt was made to form some definite conclusion concerning this 
relationship, as well as other data which might be obtained from a 
study of roentgenograms made in this series of cases of congenital 
solitary kidney. The roentgenograms and urograms were found 
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suitable for roentgenologic investigation in thirty-six of the sixty- 
nine cases. 


The size and position of the kidney, the size of the renal pelvis, 
and the width and definition of the psoas muscle were noted. These 
data were compared with similar observations made from the 
roentgenograms in thirty-three cases of acquired solitary kidney 
and also with a series of 100 consecutive excretory urograms which 
were made recently. 


Size of the Renal Outline in Renal Agenesia.—Measurements of 
the renal outline were made directly on the roentgenogram, in the 
long axis and at the point of greatest width of the kidney. The 
average dimensions of all the kidneys were 15.2 cm. long by 7.8 
cm. wide. The average size of normal kidneys was 12 by 6cm. The 
longest kidney, which was 19 cm. long, occurred in a male and 
the widest, which was 10 cm., occurred in a female; the former was 
19 by 8 cm., and the latter was 14.5 by 10.0 cm. The smallest kid- 
ney, which was 12.0 cm. in length, occurred in a female and the 
narrowest, which was 5.5 cm., also occurred in a female; the com- 
plete measurements of the former were 12.0 by 6.5 cm., and those 
of the latter were 15.0 by 5.5 cm. In twenty-four cases, the average 
size of the male kidney was 15.7 by 8.1 cm. and that of the female 
kidney was 14.8 by 7.1 cm. Thus, the long axis of the kidney in 
the male averaged 0.9 cm: more than it did in the female, and the 
width in the male was 1.0 cm. greater than it was in the female. 
This greater size of the male kidney held true proportionally among 
normal persons. In grading the size of the renal outline on a basis 
of 1 to 4, three kidneys were graded normal, five were grade 1, fif- 
teen were grade 2, eleven were grade 3, and one was grade 4. Such 
gradation is necessarily relative, since variations in size of the kid- 
ney occur with the size of the individual. In eight of nine cases in 
which the kidney was explored, the kidney was described as being 
enlarged, but the enlargement was not graded definitely. In ten 
postmortem specimens of renal agenesia nine were found enlarged; 
the degree of enlargement was graded approximately as in the 
roentgenologic measurements. It may be inferred, therefore, that 


the congenital solitary kidney is enlarged in fully 90 per cent of 
cases (Figs. 1 and 2). 


Size of the Renal Pelvis in Renal Agenesia.—The size of the renal 
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pelvis was graded in thirty-three cases. The renal pelvis was nor- 
mal in size in sixteen cases and enlarged in fourteen cases. In five 
cases the enlargement was grade 1; in eight cases it was grade 2; 
in one case it was grade 3, but iri no case was it grade 4. Hydro- 
nephrosis of undetermined cause was present in one case and moder- 
ate pyelectasis due to ureteral stone occurred in two cases. On com- 


Fig. 1 (left). Right agenesia; enlarged renal outline; shadow of psoas muscle 
is slightly less sharp on the right side. 


Fig. 2 (right). Right agenesia; psoas muscle less sharply defined. 


paring the degree of enlargement of the renal outline with the en- 
largement of the renal pelvis, it is evident that the pelvis was of 
normal size in 53 per cent of cases, grade 1 hypertrophy occurred in 
16 per cent, and grade 2 occurred in 26 per cent of cases, as com- 
pared with enlargement of the renal outline in 90 percent of the 
cases, in 72 per cent of which the enlargement was grade 2 and 
grade 3. It is of interest, therefore, that the degree of pelvic en- 
largement is not commensurate with that of the renal parenchyma. 
It is also of interest that the visualization of the renal pelvis in the 
intravenous urogram is in most cases better than in the normal kid- 
ney. It was also noted that the visualization was earlier and 


persisted a shorter time after injection than with the average kid- 
ney. 
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SIZE OF THE RENAL OUTLINE FOLLOWING NEPHRECTOMY 


Measurements of the acquired solitary kidney were made on 
roentgenograms taken in thirty-one cases observed during the last 
six months. The average renal outline measured 14.7 by 7.1 cm. 
In the eight cases in which the patients were females the average 
size was 14.6 by 6.6 cm. In the twenty-three cases in which the 
patients were males the average size was 14.7 by 7.2 cm. Thus, the 
chief difference between male and female patients in this group was 
in the width of the renal outline. The largest kidneys, which 
measured 17.5 by 6.0 cm. and 16.5 by 8 cm., occurred among males; 
the smallest kidneys, which measured 12.5 by 6.0 cm., were found 
in two females. In grading the size of the renal outline in these 
cases on the basis of 1 to 4, the kidney was regarded as normal in 
eight cases, for an average period of two years following nephrec- 
tomy. It was hypertrophied grade 1 in ten cases, but the postoper- 
ative course was less than one year in one case. In fifteen cases the 
hypertrophy was grade 2; the postoperative period averaged three 
years in these cases, but in five cases it was more than nine years. 
In no case was the grade of hypertrophy regarded as being 3 or 4. 
Thus, the roentgenographic outline of the acquited single kidney 
was graded as normal or grade 1 in 55 per cent of the cases, as 
compared with about 20 per cent in cases of renal agenesia. In 
other words, the degree of hypertrophy of the acquired single kid- 
ney is distinctly less than in cases of renal agenesia. It would also 
appear that the increase in size of the acquired solitary kidney con- 
tinues in some cases for two or three years. In some cases observed, 
however, the kidney attained its full size within a few months after 
removal of the other kidney. These findings would negate the 
opinion held by some surgeons that if a kidney explored is normal 
and not hypertrophied, there must be a functioning kidney on 
the other side. 


SIZE OF THE RENAL PELVIS FOLLOWING NEPHRECTOMY 


The size of the renal pelvis following nephrectomy was estimated 
in the same group of thirty-three cases in which the renal outlines 
were measured. In fifteen cases the pelvis was of normal size, in 
six cases the hypertrophy was grade 1, and in eleven cases it was 
grade 2. In no case was the hypertrophy grade 3 or 4. A com- 
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parison of the renal pelvis in renal agenesia with that of the ac- 
quired single kidney reveals little difference (Fig. 3). 


Fig. 3. Urogram made six years after re- 
moval of right kidney; psoas muscle less 
sharply defined. 


THE POSITION OF THE KIDNEY IN RENAL AGENESIA AND AFTER 
NEPHRECTOMY 


The position of the renal outline in cases of congenital single kid- 
ney was normal or slightly low in twenty-two cases (in one case it 
was close to the spinal column). Definite renal ptosis was noted in 
eight cases, in four of which the kidney was in the sacral region and 
in the midline. The renal outline was situated higher than the av- 
erage in six cases (in one case it was close to the spinal column). 
The position of the acquired solitary kidney was usually much 
higher. It was described as normal in sixteen cases, high in six- 
teen cases, and low in one case. It is evident that the congenitally 
solitary kidney tends to occupy a position lower than that taken by 
the hypertrophied compensatory kidney after nephrectomy. It may 
be said to be characteristic for the kidney of renal agenesia to oc- 





CONGENITAL AND ACQUIRED SINGLE KIDNEY 111 


cupy a much lower position than normal and this sign may be re- 
garded as a definite factor in the identification of this condition. 


THE PSOAS SHADOW IN RENAL AGENESIA 


The study of the outline of the psoas shadow in renal agenesia 
was initiated by the observation of an unusually wide outline of the 
psoas muscle on the side of the absent kidney in a recent case. On 
reviewing the roentgenograms made in thirty-six cases of agenesia 
it was noted that in six cases, or about 16 per cent, the psoas shadow 
was wider on the affected side. A far more common finding, how- 
ever, was the occurrence of less sharp definition of the psoas 
shadow on the side of the absent kidney. This difference in defini- 
tion of the psoas shadow occurred in 40 per cent of the cases. Of 
interest is the fact that in 73 per cent of cases in which the outline 
of the psoas muscle was less sharply defined the kidney on the right 
side was absent. There is, apparently, no anatomic reason for this 
right sided preponderance, although it is possible that the absence 
of the kidney may allow closer approximation of the outer border 
of the psoas muscle and the adjacent lumbar structures. This would 
permit a lateral shift in the position of the descending portion of the 
duodenum and thus obscure the margin of the psoas muscle. Bet- 
ter definition of the outline of the psoas muscle occurred in two 
cases of left renal agenesia. The psoas shadows were of equal 
definition in twelve, or one-third of the thirty-six cases. The cause 
for reduced definition of the psoas muscle may be ascribed to 
atrophy. It would seem probable that some relation in innervation 


or lymphatic supply exists between the absent kidney and the psoas 
muscle. 


THE PSOAS SHADOW IN, 100 CONSECUTIVE EXCRETORY UROGRAMS 


On reviewing 100 consecutive excretory urograms which were 
made recently it was found that the pscas shadows were of equal 
width in ninety-nine of the 100 cases, as compared with equality 
of width in less than half the cases of renal agenesia. In only one 
of the 100 urograms interpreted as normal was the right psoas 
shadow wider than the left. Definition of the psoas shadow was 
equally good on both sides in eighty-four of the 100 urograms. 
It was less sharply defined on one side in thirteen cases; the outline 
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of the right psoas muscle was less sharply defined in nine cases, 
and the outline of the left psoas muscle was less sharply defined 
in four cases. It, therefore, is evident that changes in the outline 
of the psoas muscle occur less often in an unselected series of uro- 
grams than they do in urograms in cases of renal agenesia. 


SUMMARY 


Renal agenesia is associated with certain clinical data which 
usually identify it. Most important are the following roentgeno- 
graphic data: In renal agenesia the renal outline is larger than the 
outline of an acquired single kidney or a normal kidney. The inci- 
dence of hypertrophy not only is twice as great in renal agenesia 
as it is in an acquired single kidney but the degree of hypertrophy 
is also greater. The relative increase in size of the renal pelvis 
does not equal that of the parenchyma in most cases, although an 
increase in size is frequently observed. Little difference in the size 
of the renal pelves exists in congenital or acquired single kidney. 
The renal outline is generally situated lower in renal agenesia 
than in acquired single kidney or a normal kidney. This may be 
regarded as a definite factor in differential diagnosis. The outline 
of the psoas muscle is less sharply defined on the side of the absent 
kidney in cases of congenital and acquired single kidney than it is 
in an unselected series of urograms. There is an increase in the 
width of the psoas muscle on the side of the absent kidney in a few 
cases of agenesia. 
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THE PROBLEM OF THE SINGLE DISEASED KIDNEY 
- W. E. LOWER, M.D. 
From the Cleveland Clinic, Cleveland, Ohio 


There are two circumstances under which we may be called upon 
to treat the single diseased kidney: 

(1) In the congenital absence of one kidney or a congenital sol- 
itary kidney. This, fortunately, is not of very frequent occur- 
rence but is more frequent perhaps than has been generally sup- 
posed. It is found at autopsy about once in every 2,500 postmor- 
tems. Of course, by the congenital solitary kidney we mean those 
cases in which there is no vestige of a second kidney, although, from 
a clinical point of view, the problem may remain the same where 
there is a permanently impaired or nonfunctioning second kidney. 

(2) In the acquired single kidney where a nephrectomy has been 
done. 

In the first condition, the congenital single kidney, we have no 
way of anticipating the disease and must meet the condition as 
it arises, although it is claimed that pathologic conditions are more 
likely to develop in the congenital solitary kidney than where both 
kidneys are present. If this be true, then if we make a diagnosis 
of solitary kidney, we may anticipate that a lesion is more likely 
to develop in such a kidney than in those cases in which both kid- 
neys are present. 

In the second condition, the acquired single kidney, we may an- 
ticipate the possibility of subsequent disease from the pathologic 
changes in the kidney removed. 

Of the various causes that may seem to necessitate a nephrectomy, 
malignancy is the condition in which there is the least likelihood of 
a similar involvement of the other kidney, and yet malignancy of 
the remaining kidney has been known to occur. 

In a series of 325 nephrectomies, the condition most frequently 
necessitating a removal of a kidney was calculous pyonephrosis. In 
this group, 9.8 per cent of the patients had stone in the other kid- 
ney at the time of nephrectomy, and 8.7 per cent who did not have 
definite evidence of trouble in the opposite kidney later had path- 
ologic changes in the solitary kidney. 
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Tuberculosis was the condition for which the next largest series 
of nephrectomies were performed. In this group, 12.36 per cent of 
the patients later had trouble with the remaining kidney although 
tuberculosis could not be demonstrated at the time of the operation. 

The next series comprised cases of hydronephrosis and, of this 
group, 10 per cent of the,patients had trouble in the remaining kid- 
ney. 

In the cases of calculous pyonephrosis, we may assume that a 
very definite number of patients—estimated between 10 and 14 
per cent—will have bilateral involvement. Even though there is no 
demonstrable involvement of the second kidney at the time of the 
examination, we have a right to presume that, unless the condition 
which produced the stones in the other kidney can be entirely elim- 
inated and the cause probably has something to do with metabolism, 
the chances that the other kidney will be similarly involved are 
rather definite. Therefore, the first treatment in the case of calcu- 
lous pyonephrosis is to practice conservatism in the cases of stone 
in the kidney, especially if they be bilateral. As a rule, it is easy 
and time-saving to perform a nephrectomy, but it may prove dis- 
astrous when the remaining kidney becomes diseased. 


Case 1.—As an illustration of this I wish to present a case in which 
a large stone filled the left pelvis and calices of one side and a single 
stone the epposite side (Fig. 1). At first glance one would be inclined 
to say that the kidney with the large stone should be removed and 
later the stone from the other side. However, when this patient was 
seen, he was practically in coma, there was almost complete anuria, 
and the stone on the right side had lodged in the ureter and blocked it. 
I succeeded in passing a catheter by the stone and under continuous 
drainage the condition improved so that later I removed the stone 
from the right kidney. This was five years ago. The patient is very 
active and the combined kidney function is good. I have done nothing 
to the kidney with the large stone, knowing full well that at any time 


another stone may develop in the kidney from which I previously re- 
moved the calculus. 


Case 2.—In another case in which there was a unilateral stone in 
the kidney, a severe hemorrhage developed following removal of the 
stone and the kidney had to be removed. This was eight years ago. 
Within the last few months, a severe right renal colic and an obstruc- 
tive anuria developed (Fig. 2). A catheter was passed, drainage was 
established, a ureteral meatotomy was done, and later the patient 
passed the stone. Here was a case in which there was no evidence of 
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stone at the time of the original operation and symptoms did not de- 
velop until years later. 


Case 3.—This patient had a left nephrectomy for an ectopic kidney 
in 1924. Ten years later, backache on the right side developed and 
several minor attacks of renal colic on the right side occurred. He was 
referred to us because of a stone in the pelvis of the right kidney (Fig. 
3). This was removed in May, 1935. The patient was placed on the 
acid-ash diet and he has had no further recurrences of symptoms. 


These are just three examples from the considerable series of cases 


Fig. 1 (left). Plain film showing bilateral renal calculi. 
Fig. 2 (right). Plain film showing stone in right lower ureter ; remaining kidney. 


that we have seen—some of our own patients and a number who 
have been operated upon elsewhere—in which nephrectomy had 
been done, and we had the problem of treating the single diseased 
kidney for stones. In a few of these cases the stones occupied the 
entire pelvis and calices and yet the kidney functioned fairly well. 
Our own experience has been not to attempt removal of these stones 
unless they produce symptoms of obstruction, and then, if possible, 
to drain the kidney rather than do a radical operation in an at- 
tempt to remove the stone, because stones are quite sure to recur 


and each time the kidney is operated upon the next operation is 
rendered more difficult. 
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With the pioneer work now going on relative to the possible 
cause of stones, it is to be hoped that we may find a method of 
prophylaxis so that lesions caused by stone in the single kidney 
will no longer be a problem. 

The next largest series was tuberculosis of the kidney, and here, 
of course, we have had a divided opinion as to the exact course 
to pursue. Those who advocate early removal at the first demonstra- 
tion of tuberculosis of the kidney are, I think, overlooking the fact 
that in so doing you do not rid the patient of tuberculosis but only 


Fig. 3 (left). Plain film showing stone in right kidney region. 


Fig. 4 (right). Left ureterogram showing obstruction at ureteropelvic junc- 
tion; remaining kidney. 


remove a local focus of infection and you are not at all sure that 
the other kidney may not be involved although this cannot be dem- 
onstrated at the time. Whether tuberculosis of the kidney will 
cure itself without completely destroying the kidney is still a moot 
question. We know that it may go on to almost complete caseation 
of the kidney without producing any very marked symptoms. 
Where there is tuberculous pyonephrosis and marked bladder 
symptoms, there is no question as to what procedure should be 
pursued, but in the very early lesion the first symptom sometimes is 
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hematuria without vesical irritation. My own feeling is that we 
should not be too keen to do an early nephrectomy. Tuberculosis of 
the kidney is a hematogenous disease and the primary source of the 
infection is either in the alimentary tract or the pulmonary tract 
and removing the kidney because a small focus can be demonstrated 
will not cure the patient of tuberculosis. A primary course of gen- 
eral hygienic treatment may be, and I believe is, well worth while, 
unless as I said previously the urinary symptoms are very pro- 
nounced and annoying. It is true that we have seen patients live 
for many years and even bear children after removal of a single 
kidney, and yet during all those years tubercle bacilli have been 
demonstrable in the urine. In a recent case, a woman whom I had 
watched for a number of years had had a tuberculous kidney re- 
moved elsewhere. Occasionally blood and always tubercle bacilli 
were found in the urine. Her health was generally good and she 
gained in weight and was fairly active. However, a process sud- 
denly developed in the remaining kidney and went on to a rapid 
termination. As this patient did not have very marked symptoms 
at the beginning when first the lesion could be demonstrated on 
the other side, I doubt if that nephrectomy prolonged her life or 
added much to her comfort. 


Case 4.—In another case the kidney was removed in 1935 and we 
saw the patient in 1936 (Fig. 4). He had pain in the left flank, nausea, 
and vomiting. The urea was 240 mg. per hundred cubic centimeters, 
there was marked cystitis, and examination of the urine was negative 
for tuberculosis. A catheter was passed and there was some drainage 
but the symptoms did not improve greatly and a pyelotomy was done. 
Adequate drainage was established, the value for urea came down to 
normal, there was no fever, and he is carrying on with a drainage tube 
in the pelvis. 


The next series comprises the cases of hydronephrosis, and we 
know very well that many of these are congenital and that a large 
percentage. are bilateral. Kretschmer,* in a report of 101 cases of 
hydronephrosis in infancy and childhood, stated that there was 
bilateral involvement in forty cases—almost 40 per cent. It is 
true that occasionally one side is involved much more markedly 
than the other and one side may produce rather acute symptoms. 
Too often, I feel, a nephrectomy is done only to be followed later 
by symptoms and a similar condition on the opposite side and then 
some type of plastic operation must be resorted to. 
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Case 5.—As an illustration I want to present a case in which a 
kidney with an infected hydronephrosis was removed. Later a similar 
condition developed on the other side with fever and high urea reten- 
tion (Fig. 5) and this has repeatedly occurred although, by catheter 
drainage and irrigation, the patient has been kept in a fair condition 
of health. 


Case 6.—This patient was a woman twenty-five years of age, who 
had a right nephrectomy for an infected hydronephrosis due to torsion 
of the ureter and ptosis of the kidney. Two weeks after discharge from 


Fig. 5 (left). Intravenous pyelogram showing infected hydronephrosis in re- 
maining right kidney. 

Fig. 6 (right). Right pyelogram showing infected hydronephrosis associated 
with torsion of the ureter and ptosis. 


the hospital, she was readmitted because of acute pyelitis in the remain- 
ing left kidney (Fig. 6). At that time she was hospitalized, given ade- 
quate fluids, intravenous and oral antiseptics, and other general meas- 
ures, and in a short time she was able to continue her normal activities 
but she still has a diseased single kidney and that is our problem. 

Polycystic kidney, of course, is a condition which is practically 
always bilateral, and yet occasionally we find a case in which a 
polycystic kidney has been removed apparently without a thorough 
check being made of the opposite side. 


Case 7—We have one case in which a stone in a polycystic kidney 
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produced an obstruction and the kidney had been removed. The 
patient recently had symptoms of obstruction on the opposite side with 
marked symptoms due to retention (Fig. 7). Following passage of 
a catheter and drainage of this kidney, the symptoms subsided and the 
patient has gone back to work, although we feel that this same con- 
dition may recur at any time. 


Case 8—The last case is one in which we did a ureteral trans- 
plantation and total cystectomy for carcinoma of the bladder. The 
growth surrounded the left ureter and produced hydronephrosis which 


Fig. 7. Pyelogram of the left kid- 

ney showing moderate obstructive 
hydronephrosis in remaining poly- 
cystic kidney. 


became infected and necessitated a nephrectomy. With the single kid- 
ney draining into the rectum, an acute upset occurred and the value 
for the urea rose to 165 mg. per hundred cubic centimeters. The pa- 
tient became quite stuporous, glucose and saline solutions were given 
intravenously and a rectal tube was inserted for drainage. In four or 
five days he became entirely rational, the value for blood urea came 
down, the kidney function was reéstablished, and the patient has re- 
turned to work. 


Cases of this nature remain our most interesting problem. 
From the investigation of this series of cases and from our own 
experience in dealing with the single diseased kidney, we feel that 





120 W. E. LOWER 


the first step should primarily be one of conservatism. Simply be- 
cause there is a large reserve in the kidneys under normal conditions, 
there is no reason why too much of this reserve should be sacrificed 
unless it becomes an absolute necessity. I believe that more conser- 
vative treatment in some of these cases would be a better procedure 
than a radical operation, especially when the lesion is likely to be 
bilateral. Confronted with the case of a solitary diseased kidney, 
naturally there is only one procedure and that is conservation. 
Where the symptoms are due to obstruction, the kidney must be 
drained either by ureteral catheterization or by pyelotomy or 
nephrostomy. At least that has been our procedure. 

Obstruction in a single kidney becomes an emergency measure 
and no time must be lost in establishing drainage. 


SUMMARY 


1. Lesions of the kidneys are often bilateral. 
2 


2. Ina definite per cent of cases in which a nephrectomy is done, 
a lesion of the remaining kidney occurs. 

3. Conservatism should be practiced in those conditions that are 
likely to be bilateral. 


4. Early drainage of obstruction of a single kidney is imperative. 
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THE ECTOPIC KIDNEY 


DAVID W. MACKENZIE, M.D., and (by invitation) ALLAN B. HAW- 
THORNE, M.D. 
From the Department of Urology, Royal Victoria Hospital, Montreal, Canada 


The ectopic kidney is one which by reason of its abnormal em- 
bryologic development does not occupy the normal renal position. 
This anomaly is rare in comparison with the common condition of 
acquired renal ptosis, but from which it can be easily differentiated. 

The incidence of this anomaly has been recently estimated by 
Thomas and Barton as occurring once in 822 autopsies, while clin- 
ically during a six-year period, they found one case in every 547 
urologic examinations. Renal ectopia may be unilateral or bilateral 
and the displacement may be either sagittal or transverse. In the 
transverse and bilateral types fusion may or may not occur. Some 
of these varied forms are less frequently seen than others. Darner 
could find only sixteen cases of bilateral pelvic ectopia without fu- 
sion. Mayers collected a series of twenty crossed renal ectopia with- 
out fusion. While Stevens in a series of twenty-seven cases of 
combined unilateral renal agenesis and pelvic ectopia, estimated that 
the double anomaly occurred once in every 22,000 persons. 


The common anomalies in this group are the unilateral lumbar 
or pelvic ectopia, the crossed renal ectopia with fusion, and the 
bilateral pelvic fused ectopia. 

The various types of horseshoe kidney, found quite frequently, 
also fall into the group of congenital displacements. 

In order to appreciate the origin of these various types of renal 
ectopy, we have to refer briefly to the embryology. 


The kidney passes through two temporary stages of develop- 
ment, the pronephric and the mesonephric before reaching the 
metanephric or adult form. The abnormalities of renal ectopy all 
occur during the growth of this third or permanent stage. From 
the lower part of the mesonephric ducts, just above their insertion 
into the cloaca, appear the ureteral buds, solid knobs of tissue 
which, growing upward and laterally, become hollowed out. Their 
distal ends dilate, divide and subdivide to become the pelvis, calices 
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and collecting tubules of the adult kidney. In the region of the 
second sacral segment these pelves and their subdivisions are sur- 
mounted by mesenchymal cells from the lower ends of the nephro- 
genic cords. From these cells are formed the secretory tubules of 
each kidney. The fusion of the secretory and collecting portions 
then forms the uriniferous tubule. 


At this stage the two kidneys lie closely together on each side 
of the midline and receive nutrient arteries from the larger vessels 
in the vicinity. The pelves face anteriorly and the lower poles of 
the kidney are roughly 45 degrees from the perpendicular. Fusion 
of these two masses of nephrogenic cells may occur at this period 
before the true renal capsule has been formed. 


Due to the growth of the ureter and the increased rate of growth 
of the body as compared with that of the kidney, a relative ascent 
of the kidney takes place. During this period the early nutritive 
arteries from the sacral region have degenerated and new meso- 
nephric arteries from each segment have supplied it as it passes up- 
ward. On reaching its permanent level at the second lumbar verte- 
bra one main artery enlarges to become the renal artery. At times 
these mesonephric arteries either above or below the main vessel 
do not degenerate, and thus become accessory renal vessels. During 
this ascent the kidney has rotated medially through 90 degrees until 
the pelvis faces inward and the lower pole has swung in, so that 
the kidney is now parallel to the vertebral column. 

Failure of the ureter to grow, or of the primitive vessels to de- 
generate, will prevent the kidney from rising and will retain it in 
some lower or ectopic position. 

The kidney, during its ascent, may be drawn over to the opposite 
side of the embryo, where it may or may not become fused to the 
kidney on that side. This crossed ectopic kidney usually is inferior 
in position, although the opposite type of anomaly. has been reported. 

Hinman, amongst others, believes that the ectopic kidney is the 
result of a true descent. He holds the opinion that the kidney at 
four weeks is at the second lumbar level, its nutrient arteries being 
supplied from the lower aorta. During the period of increased body 
growth the kidney retains its relative position but the aorta and 
abdominal contents grow away from it. Failure of the ureter to 
grow or of the primitive vessels to degenerate would actually draw 
the kidney downward, even into the bony pelvis. 
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Frequently one maldevelopment will bring about the formation of 
associated anomalies. And for this reason, absence or hypoplasia of 
the opposite kidney has been frequently seen. Genital defects usual- 


ly on the side of the ectopy have been noted by some in almost one- 
third of the cases. 


The appearance of the unilateral ectopic kidney varies to a great 
extent with its position. It is moulded by the pressure of the or- 
gans in its immediate vicinity and bears at times the imprint of the 
vertebre or neighboring vessels. Usually smaller than normal, it 
is flat, oval, discoid or pyramidal in shape and may or may not be 
lobulated. The pelvis in the majority of cases retains its embryonic 
anterior position and in the absence of a definite hydronephrosis is 
small or hypoplastic, often only the superior and inferior major calices 
being formed. Over-rotation of the kidney may at times occur, when 
the pelvis faces posteriorly or even laterally. The ureter is shorter 
than the normal and, while at times it pursues a straight course to 
the bladder, more often than not it is tortuous. The perirenal 
fibrous and fatty capsules are usually present in the lumbar or iliac 
type, but absent in the sacral or pelvic group. 


The greatest abnormality occurs in its vascular supply. Here the 
renal vessels tend to multiplicity and arise from a lower level on 
the aorta, thus differentiating entirely the ectopic from the ptosed 
kidney. Those kidneys lying over the sacrum or in the bony pelvis 
may receive branches from the iliacs, the middle sacral or the in- 
ferior mesenteric arteries. A left ectopic pelvic kidney may thus 
receive its major arterial supply on the right side and vice versa. 
Veins usually accompany these vessels, although one large vein may 
bring the return flow of three or four arteries. 

The adrenal, having a different mode of origin occupies its nor- 
mal position, although displacement of the adrenal along with the 
kidney has been reported (Campbell). 


In the case of bilateral renal ectopy without fusion the kidneys 
may lie at the same level or one may be pelvic and the other lumbar. 
In the group of crossed ectopies, the displaced kidney is usually 
inferior in position, the pelvis facing anteriorly and the ureter cross- 
ing the mid-line to enter the bladder in the normal way. 


The fused type, with either fibrous or parenchymatous union may 
lie in tandem fashion or be joined in such a way as to form a caked 
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or a sigmoid kidney. The superior pelvis rotates but the inferior and 
crossed pelvis usually retains its anterior position. 

The bilateral fused renal ectopy of the pelvic type forms a solid 
mass in the hollow of the sacrum behind the bladder and usually in 
the female to one side of the uterus. The pelves as a rule face an- 
teriorly and the ureters are exceedingly short and slightly tortuous. 
The mass is solidly fixed in the pelvis by its multiple vascular sup- 
ply. The remainder of this fused group fall into the various types 
of horseshoe kidney, so well described recently by Gutierrez, and 
on which anomaly we do not intend to dwell in this paper. 

The symptoms of this condition of renal ectopy fall into three 
groups. First, those which though displaced are functioning normal- 
ly and are symptomless. According to Judd and Harrington, ten of 
their nineteen cases fell into this group and were accidentally dis- 
covered. Second, those which give signs from pressure or inter- 
ference with or by other organs in the vicinity, such as dysmen- 
orrhea or blockage of the birth canal in pregnancy. Third, those 
which are the seat of the every-day pathologic lesions of the normally 
situated kidney and have the usual symptoms, but which are at 
times confusing because of the abnormal situation of the pain, ten- 
derness or mass. 

The diagnosis of the ectopic kidney which is symptomless and 
functioning normally will still be made at operation for, or after 
death from, some other pathologic lesion. A certain number of 
these cases might be found if pyelography were performed in all 
cases Of genital abnormality. The second group of cases with a 
palpable mass or with pressure symptoms, will be found in con- 
sultation with the other medical services. 

The ectopic kidney involved in an associated pathologic lesion 
will be encountered during the investigation as to the cause of 
that pathologic change. A genital anomaly, an abdominal mass, a 
shortened ureter or a lowered output from the suspected kidney 
may give one a clue. Comparative function tests are also of im- 
portance. Either intravenous or retrograde pyelograms and some- 


times both are necessary to complete the diagnosis of the suspected 
or unsuspected anomaly. 


Case 1—R. S., male, aged forty, was admitted to the service on 
September 26, 1931, with the history of having been kicked in the 
abdomen by his horse during the World War. From that time on he 
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had suffered pain in the right side of the abdomen. In 1924, a diag- , 
nosis of visceroptosis had been made and a colopexy was performed for 
its relief. At the operation a small right kidney was noted lying over 
the fourth lumbar vertebra. An attempt to elevate this kidney failed 
on account of the shortness of the pedicle. He had obtained no relief 
from his symptoms following this operation. 


On admission to our service, examination showed some tenderness 
in the right lower quadrant of the abdomen and a small firm tender 
mass could be palpated below and to the right of the umbilicus. 


Fig. 1. Case 1. Male, aged forty. Right 
lumbar ectopic kidney. Persistent pain in right 
lower abdomen. Previous nephropexy with- 
out relief. Nephrectomy. 


The urine was not infected and the right pyelogram showed a small 
pelvis with two major calices lying to the right of the mid-line at the 


level of the fifth lumbar vertebra (Fig. 1). The left kidney was nor- 
mal. 


The right kidney was removed extraperitoneally. It was small and 
lobulated, firmly fixed and the pelvis faced anteriorly. The main vessel 


was supplied by the aorta but an additional branch entered the lower 
pole from the right common iliac. 


Following the operation his symptoms subsided and his recovery was 
uneventful. 
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Case 2.—J. Z., male, aged twenty-one, was admitted from the Out- 
patient Department on September 5, 1933, to the Medical Ward with 
the diagnosis of duodenal ulcer. He gave a history of a dull pain in 
the umbilical region for the two preceding years. Heavy work, food 
and even lying on his back aggravated this pain; latterly nausea and 
vomiting had been present. There had been no urinary symptoms. 

Examination showed a negative gastro-intestinal tract, but a firm 
round tender mass the size of a small orange had been found in the 
abdomen just below and to the right of the umbilicus. His urinary 
findings and renal function were normal. 


At the cystoscopic examination the bladder was not inflamed and 
the ureteral orifices were normal. The right ureter seemed shorter 
than the left, but neither ureteral urine was infected. X-rays showed 
no shadow of calculi. 

The left pyelogram was normal, but the right pelvis was at the level 
of the fourth lumbar vertebra. It was long and narrow and the calices 
pointed posteriorly and medially. Excessive rotation of the pelvis was 
present. 


At operation, through a right curved loin incision, a flattened dis- 
torted kidney was found lying partly over the fourth lumbar vertebra. 
The pedicle was short and consisted of two large arteries and their 
veins, which entered the kidney substance on its anterior surface. The 
pelvis was posterior and medial to the kidney substance. 

The kidney was removed, and recovery was uneventful, the pain 
having subsided. 


Case 3.—L. L., male, aged thirty-seven, an aniline dye worker, was 
admitted on March 8, 1937, with the complaints of frequency, dysuria 
and urgency of urination, for the past two years. At intervals during 
this period he had suffered from four or five attacks of hematuria of 
several days’ duration. A dull pain in the mid-sacral region had also 
been present on occasion. 


On examination there was no costolumbar tenderness and neither 
kidney was palpated. There was no tenderness over the bladder region. 
The penis, scotum and contents were normal. The prostate per rec- 
tum was soft, smooth and small. The urine was clear pale, 1.004 spe- 
cific gravity and acid, with a trace of albumin but no sugar. Scattered 
white blood cells and a few red blood cells and epithelium were pres- 
ent microscopically. No acid-fast bacilli were found in the stained 
smear. The prostatic secretion showed five or six white blood cells to 
the high power field. The phenolsulphonephthalein output in two hours 
was 70 per cent. 


Cystoscopy: A French 24 cystoscope was easily introduced through 
the urethra. The bladder was markedly contracted and inflamed. 
The left ureteral orifice was normal but the right was gaping. The 
catheter on the right side entered a shorter distance than did the left. 
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The ureteral specimens were: 


Right Left 
Macroscopic Clear pale Clear pale 
Volume 1.5 cc. 2 ce, 
Urea 017 017 
Microscopic White Blood Cells, scattered White Blood Cells, rare 
Red Blood Cells, few Red Blood Cells, rare 
Epithelium Epithelium 
No acid-fast bacilli were found No acid-fast bacilli were found 


X-rays showed no shadow of calculi. The tip of the left catheter was 
at the level-of the second lumbar vertebra, the right at the fifth lum- 


Fig. 2. Case 3. Male, aged thirty-seven. 
Right lumbar ectopic kidney. Persistent infec- 
tion. Nephrectomy. 


bar vertebra. The left pyelogram was normal. The right pelvis op- 
posite the fifth lumbar vertebra was small, two major calices only 
were present, the upper being definitely dilated (Fig. 2). With the 
bladder filled with 3 ounces of argyrol x-rays showed a markedly 
contracted and irregular bladder outline with reflux up the lower right 
ureter. 

The right kidney was removed extraperitoneally. It was found to 
be markedly adherent in its perirenal capsule and lying with the pel- 
vis anteriorly at the level of the fifth lumbar vertebra. Two main ves- 
sels from the aorta entered the kidney substance. His convalescence 
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was uneventful, although as yet his urinary symptoms have not com 
pletely subsided. 


Case 4.—W. B., male aged twenty, was admitted on September 15, 
1934, with the history that he had been taken to a country hospital suf- 
fering from pain in the right lower quadrant of the abdomen, nausea, 
vomiting and fever some three weeks before. A mass had been pres- 
ent in the abdomen and he had been operated upon for an appendiceal 
abscess. No abscess had been found but a large retroperitoneal mass 
was noted. Following his recovery. from the operation, he was trans- 
ferred to the Royal Victoria Hospital. 


Examination on admission showed definite tenderness in the right 
costolumbar angle; a healed right rectus scar in the lower abdomen and 
a firm tender ballotable mass extended from the costal margin to Mc- 
Burney’s point. The left kidney was not palpated. 

The urine was amber, hazy, 1.022 specific gravity, acid, a trace of 
albumin and no sugar with scattered white blood and red blood cells 
present on microscopic examination. The white blood count was 18,000 
and the phenolsulphonephthalein output for two hours was 60 per cent. 

At cystoscopy the bladder mucosa was mildly inflamed. The 
ureteral orifices were normal and easily catheterized. The left ureter- 
al catheter did not enter the usual distance. The ureteral urines were: 


Right Left 
Macroscopic Pale clear Pale clear 
Volume 5c, a ee: 
Urea 01 005 
Microscopic Epithelium Epithelium 
White Blood Cells, occasional White Blood Cells, occasional 


X-ray with ureteral catheters in position showed both catheters curv- 
ing toward the right side. The right catheter was lateral and superior, 
the left inferior and medial. Both pelves showed abnormal rotation, 
some hydronephrosis, and definite clubbing of the calices. The kidney 
shadow itself was indistinct. 


Diagnosis: Crossed ectopic kidney with fusion or unilateral fused 
kidney, with infection of both pelves. 

Following rest in bed and treatment by urinary antiseptics, the 
symptoms improved and the patient was discharged. 


Case 5——D. A., male, aged eleven, was admitted on June 30, 1933, 
complaining of a sharp pain in the right lower quadrant of the ab- 
domen, of four days’ duration. The pain had been steady in character, 
and was unaccompanied by nausea, vomiting or fever. There had been 
no urinary symptoms. 


On examination of the abdomen no rigidity was present, but a firm 
round tender mass was palpable 2 inches below the umbilicus and 
slightly to the right of the mid-line. The white blood count was 10,400. 
The urine was clear, straw, acid, specific gravity 1.012, showed no 
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albumin nor sugar, but there was an occasional white blood cell and 
red blood cell on microscopic examination. The phenolsulphone- 
phthalein test, 1 c.c. intramuscularly, gave a 60 per cent output the 
first hour and 15 per cent the second, for a total of 75 per cent. 

At cystoscopy, the bladder and ureteral orifices were normal, the 
right ureter was shorter than the left. The ureteral urines were 
normal. The pyelogram on the left side was normal but on the right 
side the pelvis was seen overlying the upper part of the sacrum, and 
slightly to the right of the midline, it was dilated and apparently faced 
anteriorly. The calices were poorly defined. 

No surgery was indicated and following rest in bed the pain sub- 


sided. There has been no subsequent attack of pain in the last four 
years. 


Case 6.—C. K., female, aged twenty, was admitted on April 17, 
1934, with the history of having suffered from pain and tenderness in 
the right lower quadrant of the abdomen for eight months. An ap- 
pendectomy had been performed six months previously without any 
relief having been obtained. The pain, which was of a dull nature, 
was usually more severe towards evening but remissions of even a 
weeks’ duration would occasionally occur. There had been no urinary 
symptoms. 

On examination a rounded, firm, tender and movable mass was 
palpable in the right lower quadrant, just at the brim of the pelvis. 
The left kidney was not palpated. The urine showed only an occasional 
white blood cell. The phenolsulphonephthalein output in two hours was 
70 per cent. 

On cystoscopic examination the bladder and ureteral orifices were 
normal. The ureteral urines were not infected. The right pelvis was 
dilated and lay diagonally over the promontory of the sacrum, the 
calices being directed laterally. The left pelvis was normal. 

No operation was advised but the patient was warned of possible 
trouble in the event of pregnancy. 


Case 7.—S. D., a female, aged thirty, was admitted to the Service on 
September 5, 1936, with the history that she had been delivered by 
forceps of her first child, after being four days in labor, some three 
months previously. Four days following labor she had developed pain 
in the right lower abdomen, with fever, chills and frequency of urina- 
tion. She had had no symptoms prior to or during her pregnancy. 
The-fever and chills had subsided following rest in bed, but the pain 
and the frequency had persisted till her admission. 

On examination of the genito-urinary system there was no costo- 
lumbar tenderness. Neither kidney could be palpated in the kidney 
regions. There was tenderness in the right lower quadrant, and toward 
the mid-line, over the brim of the pelvis, a round firm tender mass 
was palpable. The urine (catheter) was cloudy amber, specific gravity 
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1.018, acid, albumin a trace and no sugar. Pus and epithelial cells were 
present and a growth of bacillus coli was obtained. The phenolsul- 
phonephthalein was 70 per cent for the two hours. The white blood 
cell count was 16,100. The non-protein nitrogen and creatinin were 
normal. 

At cystoscopic examination, the bladder mucosa was _ inflamed, 
though the ureteral orifices appeared normal. Both ureters were 
catheterized. The right catheter was obstructed at 7 cms., but ‘the left 


Fig. 3 (left). Case 7. Female, aged thirty-seven. Right pelvic ectopic kidney 
with impacted ureteral calculus and infected hydronephrosis. Nephrectomy. 
Fig. 4 (right). Case 7. Specimen of right ectopic pelvic kidney, showing an- 


terior position of pelvis—dilatation of ureter, pelvis and calices above impacted 
calculus. 


was catheterized to the renal pelvis. The specimens obtained were: 


Right Left 

Macroscopic Hazy pale Clear pale 

Volume L535 ext. m- Ex. 

Urea Trace .004 

Microscopic White Blood Cells, scattered White Blood Cells, rare 
Red Blood Cells, occasional Red Blood Cells, few 
Epithelium 
Bacilli 


X-ray showed the tip of the right catheter obstructed at the sacro- 
iliac synchondrosis, a rounded shadow of a calculus lying above it. The 
left catheter was in the normal position. The left pyelogram was nor- 
mal, but the right pelvis was dilated and lay to the right of the mid- 
line at the level of the first sacral segment. The shadow was in the 


ureter (Fig. 3). 


At operation, which was done extraperitoneally, the kidney was found 
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lying over the promontory of the sacrum. No perirenal capsule nor fat 
was present. Vessels entered from the bifurcation of the aorta to 
the upper pole and additional vessels on its medial and posterior sur- 
faces from the left common and external iliacs. Vessels were ligated 
and cut and the ureter severed below the level of the calculus, which 
was impacted in the ureter 1.5 inches below the pelvis. 


A cigarette drain was inserted and the wound closed. 
The kidney, on section, showed a much thinned out cortex, with 


Fig. 5. Case 8. Female, aged forty-eight. 
Left pelvic ectopic kidney with infected hydro- 
nephrosis. No operation. 


marked dilatation of the pelvis and calices, and increased peripelvic 
fat (Fig. 4). ; 
Recovery was uneventful. 


Case 8—E. W., female, aged forty-eight, was admitted to the serv- 
ice on October 7, 1936, complaining of a pain, low down in the back 
on the left side, for the past four years. She also had suffered from 
attacks of frequency and urgency, which would last for several days 
at a time. Seven years ago, before these symptoms began, she had a 
hysterectomy for multiple fibroids. She had never been pregnant. 


Examination showed a midline scar in the lower abdomen. There 
was no costolumbar tenderness and neither kidney was palpated. There 
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was no tenderness over the bladder region. Urinalysis (catheter) gave 
a clear pale urine, 1.012 specific gravity, acid, with a faint trace of 
albumin and no sugar. A few white blood cells, a few epithelial cells 
and motile bacilli were present. Phenolsulphonephthalein 1 c.c. intra- 
muscularly showed 50 per cent the first hour, and 20 per cent the 
second, a total of 70 per cent. 


At the cystoscopic examination, a normal bladder mucosa was found. 
The ureteral orifices were normal and the ureters easily catheterized. 
The left catheter entered a shorter distance than the right. 


Ureteral specimens collected were: 


Right Left 
Macroscopic Clear pale Clear pale 
Volume aa 2c. 2 et: 
Urea .0075 .005 
Microscopic White Blood Cells, rare White Blood Cells, scattered 
Red Blood Cells, rare Red Blood Cells, a few 
Epithelium Epithelium 


X-rays showed the right catheter in the normal position, the left was 
coiled at the brim of the bony pelvis. No shadows of calculi were seen. 
The right pyelogram was normal. The left pelvis was dilated and 
overlaid the upper part of the sacrum in the midhne (Fig. 5). The 
calices were clubbed and the whole pelvis faced downward. The pa- 
tient was treated for her urinary infection and her symptoms were 
considerably improved and have remained so to date, 


Case 9.—R. S., female, aged twenty, was admitted on July 24, 1934, 
complaining of pain in the left lower quadrant, frequency, dysuria 
and dysmenorrhea. 

One year before, the patient had become pregnant and two months 
later began to suffer from frequency, dysuria and pain in the left lower 
quadrant. At eight months she was delivered of a child by cesarean 
section, as a large round firm mass behind the cervix occluded the 
birth canal. Following the section, the frequency, dysuria, pain and 
dysmenorrhea became aggravated and she was admitted for investiga- 
tion. 

Examination of the genito-urinary system showed no costolumbar 
tenderness; the right kidney was not palpated. There was definite 
tenderness in the left lower quadrant. Per vaginam a round smooth 
firm mass could be felt behind and to the left of the cervix. Urinalysis 
(catheter) was cloudy amber, specific gravity 1.020, acid, albumin a 
trace, no sugar and macroscopically pus +, and colon bacilli. Phenol- 
sulphonephthalein the first hour was 45 per cent and 20 per cent the 
second, a total of 65 per cent. Blood, non-protein nitrogen was 21.3 
mgms. per cent and creatinin 1.13 mgms. per cent. 


Cystoscopy showed an inflamed bladder mucosa. The ureteral 
orifices appeared normal; the right ureter was easily catheterized to 
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the renal pelvis but the left ureter was only catheterized for a distance 
of from 4 to 5 cms. 


Ureteral specimens obtained were : 


Right Left 
Macroscopic Clear straw Clear straw 
Volume 2 .6€. 2.06. 
Urea 002 .002 
Microscopic Red Blood Cells, occasional White Biood Cells, scattered 
Epithelium Red Blood Cells, occasional 
Epithelium 


X-rays showed the right catheter in the kidney région at the level 


Fig. 6 (left). Case 9. Female, aged twenty. Right renal hypoplasia. Note mul- 
tiple small calices, dilated pelvis and small kidney shadow. 


Fig. 7 (right). Case 9. Left pelvic ectopic kidney showing dilatation of short 
ureter and the lack of development of the renal pelvis. 


of the second lumbar vertebra. The tip of the left catheter was op- 
posite the first sacral segment. No shadow of calculus was seen. Pyelo- 
gram (right) showed a long dilated renal pelvis in good position. The 
calices were small and multiple and the kidney shadow surrounding the 
pelvis was smaller than normal (hypoplasia—Fig. 6). Pyelogram 
(left) showed a small renal pelvis with only two major calices over- 
lying the middle of the sacrum (pelvic ectopic kidney—Fig. 7). The 
patient was treated for her urinary infection and later discharged 
from the hospital. She returned again to the hospital and following 
treatment was advised that no operation could be done on account of 
the right renal hypoplasia. 
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She returned the third time demanding relief from her constant 
pain as life was unbearable. Accordingly, the pelvic kidney was re- 
moved extraperitoneally. It was found lving in the hollow of the 
sacrum free of perirenal fascia and fat and supplied by four main 
arteries: two from the bifurcation of the aorta to the upper pole and 
one on each side from the iliac vessels. Accompanying veins ran along- 
side these vessels (Fig. 8). These and the ureter were ligated and 
cut and the kidney removed. The kidney proved to be larger than an- 
‘ticipated and doubts were expressed as to the patient’s ultimate re- 
covery (Fig. 9). She made a satisfactory convalescence for four or 


Fig. 8 (left). Case 9. Lateral view of the left ectopic kidney removed. Large 
hypertrophied triangular kidney with multiple arteries and an intrarenal pelvis. 

Fig. 9 (right). Case 9. Diagrammatic drawing of left ectopic pelvic kidney 
(Figure 8) lying behind the uterus in the hollow of the sacrum. 


five days, when nausea and vomiting, with diminished urinary output 
began. The uremic symptoms gradually increased and the patient died 
on the twenty-third postoperative day. 


Case 10.—G. O., male, aged thirty-one, was admitted on March 26. 
1923, complaining of pain in the left lower quadrant of the abdomen 
for the past four years. This pain at times was acute and radiated to 
the genitals. Three years previously he had noticed some stiffness of 
the left leg and had walked with a slight limp; his left hip had been 
put in a plaster spica for several months without any improvement. 
One year later a left inguinal hernia had been diagnosed as the cause 
of the pain and a herniotomy had been attempted. This was unsuccess- 
ful as marked hemorrhage from adventitious vessels caused the sur- 
geon to desist. 

On admission the examination of the genito-urinary system showed 
no costolumbar tenderness and neither kidney was palpated. There was 
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slight tenderness in the left lower quadrant but no definite mass was 
felt. The urine was light amber in color, 1.022 specific gravity, and 
acid. There was a trace of albumin and no sugar present. Micro- 
scopic examination revealed scattered white blood cells, a few red blood 
cells and epithelium. Phenolsulphonephthalein output was 45 per cent 
the first hour, and 20 per cent the second, a total of 65 per cent. Plain 
x-rays showed a group of nine or ten small shadows just beneath the 
left sacro-iliac synchondrosis. 


Fig. 10 (left). Case 10. Male, aged thirty-one. Left ectopic pelvic kidney 
showing catheter coiled up in bony pelvis and multiple shadows in the renal 
pelvis. 


Fig. 11 (right). Case 10. Cross section of kidney in Figure 10 showing a 
long narrow kidney with dilatation of the pelvis and multiple renal calculi. One 


large vessel at upper pole from left external iliac. Ureteral opening high up on 
pelvic wall. 


The cystoscopic examination revealed a mildly inflamed bladder. 
The right ureteral orifice was normal. The left, more medially placed, 
was slightly inflamed, but both were easily catheterized. A definite 
hydronephrosis was present on the left side. 


Right Left 

Macroscopic Pale amber Hazy pale amber 

Volume 35 BE; 2 ee. 

Urea .04 .019 

Microscopic White Blood Cells, rare White Blood Cells, scattered 
Red Blood Cells, rare Red Blood Cells, occasional 
Epithelium Epithelium 
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Right +: heft. 


Phenolsulphonephthalein 
1 c.c. intravenously : 
Appearance time 2 minutes 5 minutes 

Amount in 5 minutes 8.5 per cent Less than 1 per cent 


X-ray of the kidney and bladder regions with ureteral catheters 
in place showed the right catheter at the level of the third lumbar ver- 
tebra. There was a good right kidney shadow. The left catheter was 
coiled up in the bony pelvis surrounding a group of ten or so small shad- 
ows as previously noted (Fig. 10). The right pyelogram was normal, 
the left showed a round dilated pelvis encircling the small shadows 
and lying within the bony pelvis. 

The left kidney was removed extraperitoneally through a low 
abdominal incision. The kidney, which was quite large, was markedly 
adherent but no perirenal fat was present. The pelvis lying anteriorly 
was large and distended. One large vessel from the left common iliac 
entered the upper pole, a small one entered the kidney substance about 
two-thirds of the way down (Fig. 11). On section of the kidney, ten 
brownish faceted and smooth calculi were found in the pelvis. 

Recovery was uneventful and pain was relieved. 


Case 11.—M. K., female, aged twenty-five, was admitted to the 
Gynecological Service for an investigation as to the possible cause 
of her sterility. In her history she said she had suffered at times in 
the last two years from a dull pain in the right lower abdomen. This 
pain was not relieved by lying down. Attacks of frequency both by 
day and night had been present for several days at a time, during 
this period. Dysmenorrhea had been marked in the last year. 

The pelvic examination under an anesthetic showed a firm, smooth 
mass high up on the right side of the pelvis. This mass appeared to 
be behind the uterus. 

She was transferred to the Urological Service for identification of 
this mass. There was no costolumbar tenderness, neither kidney could 
be palpated. There was some resistance over the lower abdomen but 
no mass was felt. The urine showed no sign of infection and her 
phenolsulphonephthalein output in two hours was 75 per cent. The 
blood Wassermann reaction was negative. 

Cystoscopic examination revealed a bladder which was not in- 
flamed. The trigone appeared to be elongated. The ureteral orifices 
were normal, but each could be catheterized for only a relatively short 
distance. The ureteral specimens were normal. X-rays showed both 
catheters curving inwards towards the sacral region. Pyelograms 
showed each pelvis to be small, diagonally placed, and lying one above 
the other in the midsacral region (Fig. 12). The kidney outline was 
indistinct. 

The diagnosis of bilateral pelvic kidney, probably of the fused type, 
was made. No treatment was advised. 
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Broadly speaking, the treatment of a pathologic lesion in an ec- 
topic kidney is the same as for a normally placed kidney. A dis- 
placed kidney with normal function requires no treatment simply 
because of the displacement. Pressure symptoms from a neighbor- 
ing organ may. require its removal to restore the patient’s comfort. 
With the pelvic ectopic kidney obstructing the birth canal in preg- 


Fig. 12. Case 11. Female, aged twenty-five. 
Bilateral fused pelvic ectopic kidney. Not in- 
fected. 


nancy, a cesarean section is to be preferred to a long drawn out in- 
strumental delivery or to a nephrectomy during the early months of 
pregnancy. 

Elevation of the displaced kidney to improve the drainage and 
to relieve the pelvic infection or the ureteral obstruction, except in 
rare cases, is doomed to failure, because of the shortness of both the 
ureter and the renal pedicle. In a certain number of the infections 
of the pelvis, where there is no ureteral obstruction, treatment with 
the appropriate urinary antiseptic for that particular infection may 
obviate surgical procedures. Pyelotomy for calculus or plastic 
operations on the renal pelvis present no great technical difficulty, 
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except in those cases deep in the hollow of the sacrum, when the 
pelvis faces posteriorly and makes the operation practically impos- 
sible. The multiple vascular supply binds the kidney down and pre- 
vents its satisfactory mobilization for operative purposes. 

In the fused type of ectopic kidney resection of the diseased from 
the normal portion is indicated in cases where the anatomic situa- 
tion, site of fusion and vascular supply, are favorable. 


Due to the inability to improve the position of the displaced kid- 
ney, in the majority of cases, by operation, infection or hydrone- 
phrosis will persist, stone formation will recur, and nephrectomy will 
continue to be the operation of choice in the surgical treatment of 

the pathologic ectopic kidney. We have used the extraperitoneal 
‘ approach in all our cases, even in the low pelvic type. 


Of our eleven cases of ectopic kidney found in a general admis- 
sion to our service of 15,000 cases, six were male and five were 
female. In the men, four were right sided and lower lumbar or 
upper sacral in position. One was left sided and pelvic in type and 
one a left crossed ectopy with lateral fusion to the right kidney. In 
the five women, there were two right sided and upper sacral in 
position, and two left sided, one upper sacral and one pelvic. There 
was also one bilateral fused pelvic kidney. All of the eleven cases 
had symptoms referable to the displaced kidney. In five cases there 
were pressure symptoms but no infection was present. Two opera- 
tions were performed in this group. In the remaining six cases all 
were infected, and calculi were present in two. We have had no 


case of tumor or tuberculosis in a displaced kidney, as has been re- 
ported by others. 


Nephrectomy was the operation in all of our six cases. There 
were three in the lower lumbar region and three pelvic in type. 


CONCLUSIONS 


1. Congenital displacement of the kidney is comparatively rare, 
occurring once in every 1,000 cases, although some types of this 
anomaly are more frequently seen than others. 


2. Infection, hydronephrosis and calculus formation are com- 


monly associated with this abnormality. 


3. Symptoms were present in all of our cases although they were 
not always considered urologic at the onset. 
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4. Pelvic ectopia in women is frequently found during pregnancy 
and can be readily dealt with by cesarean section before term. 


5. Elevation of the kidney, while at times successful, is usually 


a failure due to the shortness of both the ureter and the renal 
pedicle. 


6. In our six cases, where the displaced kidney was removed, the 
extraperitoneal approach proved to be a satisfactory method. 
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DISCUSSION 


Dr. RoGcer C. Graves (Boston, Mass.): Dr. Geisinger’s very 
good pictures depict the extreme degree of reduplication of the 
upper end of the ureter and kidney pelvis in which there is com- 
plete separation of the excretory passages and the blood supply and 
even the substance of the kidney. There are various gradations, 
of course, as we know, all the way down through from that rare 
condition, to the kidney with the single ureter and a single blood 
supply but with a bifid type of renal pelvis still considered within 
the normal. Quite recently, I was called by one of our medical 
examiners to see a specimen which he thought might interest me 
and which he had found in an ordinary autopsy done upon an 
individual that so far as was known had never had any trouble 
with the genito-urinary tract. It proved to be a large kidney with 
two ureters. The lower pole was markedly hydronephrotic; the 
upper pole was normal. Strangely enough, within a week or so 
of that time, I operated upon a boy of nineteen who came to me 
with severe left renal colic and who was found to have a similar 
condition. Cystoscopic examination revealed but one ureteral open- 
ing in the bladder upon the left side, but the upper portion of the 
left urinary tract showed two completely separate ureters and 
renal pelves, the upper pelvis perfectly normal, the lower one 
presenting a marked hydronephrosis and hydro-ureter. The two 
ureters fused somewhere in the pelvis; the exact point could not 
be very clearly defined in the radiograph. At operation I found 
it relatively easy to remove the lower pole of this kidney, which, 
fortunately, had its own separate blood supply as well as its own 
separate excretory passages. There was left a quite satisfactory, 
normal upper half of kidney. Now, about ten days after operation, 
the boy is making an excellent recovery. 


Dr. T. LEon Howarp (Denver, Colo.): I would like to show 
just a few more pictures. I don’t know of anything that shows up 
the general practitioner and the general surgeon as much as the 
type of case demonstrated here today. I think such cases make 
the general surgeon and the general practitioner urologically minded 
better than any type that we have had come before us. It is the 
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type Dr. Lower mentioned. Two of these cases have been called 
to my attention quite recently and both patients were sent to me 
for surgery. 

(Radiograph) This patient happens to be in an adjoining town 
and had been treated by a general practitioner for over three years, 
with bladder irrigation. There is a congenital absence of a left 
kidney and you can see what is in the right kidney. This patient is 
sixty-four years of age with a protein nitrogen of about 45 per 
cent, otherwise perfectly healthy, with the exception of cystitis. 
She had a colon bacilluria, and when cystoscopy was performed, 
the bladder was so inflamed I didn’t know whether I had missed 
finding the left ureter or not. This right ureter was finally located. 
There are many pictures of this patient. This was just brought out 
in a plain x-ray picture without any dye. At the present time the 
question is whether this patient at sixty-five years of age should 
ever be operated upon or not. That was to be decided and I decided 
against it. 

(Radiograph) This next picture shows this patient with dye 
after twenty-five minutes, and I am quite sure one kidney is absent, 
although her serratus muscle shows beautifully there. I hadn’t 
looked at that point before Dr. Braasch brought it out, and I was 
anxious really to see this picture. This patient has lavages of this 
kidney every three weeks. She was also treated with mandelic 
acid but is one of those persons in whom the drug is not well toler- 
ated. She is deaf from it in a few minutes or hours, completely 
deaf. So this is one of the cases in which one has to be careful in 
indiscriminately giving mandelic. acid. 

(Radiograph) The third case was a patient with an absence of 
a kidney on the left side where she was kicked, when a child of 
three years, by a horse. She came to me to remove the stump. I 
decided not to do so because with this kidney I felt that she should 
not be subjected to any form of surgery on account of the fact that 
she had a low functioning right kidney. 

(Radiograph) The other case was in a fellow who was in 
the Princess Pat Regiment during the war. He was shot through 
the kidney and his kidney destroyed. He had a filling of the right 
kidney with stones, and he came to me to. remove that kidney. 

The other type of patient that I would like to show is the con- 
genital type as represented by these cases. I have seen many of 
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these patients and conservative surgery has been the best form 
of treatment that I know of. 

(Radiograph) This patient had a hemorrhage from the left 
kidney and that kidney was removed. But the rest of these 
patients have been treated conservatively. 


I think that the internist usually sends these patients first to 
the radiographic department. He fills them full of bismuth. This 
patient did not receive the usual amount of bismuth. The diagno- 
sis was made only after three surgical operations. One operation 
was removal of the gall bladder; one, removal-of the appendix, 
and then when they found the kidney down there, they turned 
the patient over on his back and incised and anchored the kidney. 
Of course, it is impossible to anchor that kidney in the position 
in which we find it. This only brings out the point that I tried to 
make, that these patients come to us after many mistaken diagno- 
ses have been made. 


(Radiograph) There is one other patient here who brings out 
an interesting fact. An ectopic kidney is sometimes produced by 
tumors. This patient came to me thinking all urologists did gall- 
bladder surgery. Her pain was over the gall bladder and, just as 


a chance that she might have a kidney condition, I made a plain 
radiograph and saw the enormous tumor shown. The tumor 
weighed 5 pounds and was a lipoma. It had undergone degenera- 
tion into a round cell sarcoma. It was removed and the patient 
promptly died. Apparently, the tumor came from just a fatty 
growth behind it, shoving the kidney down, and giving the 
appearance of an ectopic kidney. 


Dr. Frank S. Patcu (Montreal, Canada): Meeting in this 
place exactly one hundred years after the Papineau rebellion, it 
may be appropriate to relate the fact that one of the last Papineaus 
to live on this spot had a solitary kidney.. He came to me for a 
calculus anuria, a stone being impacted in the lower portion of 
his only ureter. I did a nephrostomy and later was able to re- 
move the calculus by cystoscopic measures. This Papineau was 
one of the last of the family to live in this place, so reminiscent 
of the ancient Seigniorial régime in Canada and so filled with 
memories of his illustrious ancestor who did so much to secure 
representative government for our Canadian people. 
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May I add one word with regard to the interesting paper of 
Drs. MacKenzie and Hawthorne, so ably presented by Dr. Haw- 
thorne? A considerable percentage of the sagittal ectopic kidneys 
we have seen have come to us from the gynecologists through per- 
haps ill-advised intervention on their part. So much have they 
been frightened by these incidents, when they remove an ectopic 
kidney thinking they are dealing with a pelvic tumor, they are 
somewhat chagrined at the after results. So much have my gyne- 
cologic confréres in our hospital keen impressed, they have be- 
come extremely urographically-minded and are asking for full 


urologic studies in almost every case entering the gynecologic 
service. 


Dr. Vincent J. O’Conor (Chicago, Ill.): I would like to 
emphasize just that point in connection with sacral ectopia. It 
has been my experience in four sacral ectopias in women that 
dystocia occurred three times. Most of the summaries of ectopia 


of the kidney state that dystocia is a very rare complication of 
ectopia. 


Also, I would like to emphasize the fact that three of these 
four women had no symptoms whatsoever of ectopic kidney until 


after they had had the trauma of either forceps or attempted de- 
livery. 


I would like to mention a doctor’s wife. This particular doctor 
was himself an obstetrician who was doing routine excretory uro- 
grams on all his patients at sometime during pregnancy, and he 
found that his own wife had a sacral ectopia and, of course, im- 
mediately planned to do a cesarean operation rather than allow 
her to go into labor. That was six years ago and that woman 
has never had any symptoms from her sacral ectopia. So, in the 
event of discovering an ectopia in the hollow of the sacrum 
which has not developed infection or stone and which in most 
instances would pass unnoticed if not traumatized by pregnancy, I 
believe that it is a very good point to consider. It would be well 
to emphasize to the obstetrician the early study of these patients 
and perhaps by planning a cesarean operation, allow these patients 
to keep an otherwise silent ectopic kidney rather than have to go 
through the operation of extraperitoneal sacral nephrectomy. 








PATHOLOGY OF THE RENAL PAPILLA AND THE 
RELATIONSHIP TO RENAL CALCULUS* 


ALEXANDER RANDALL, M.D., and (by invitation) JOHN E. EIMAN, 
M.D., and PAUL R. LEBERMAN, M.D. 
Philadelphia, Pennsylvania 


In three previous publications”** certain deductions have been 
drawn relative to the origin of primary renal calculi. These deduc- 
tions seem to have been thoroughly supported and proven by the 
research work performed and therein reported. As subsequent 
studies have further substantiated these facts, it is pertinent to re- 
state them at this time. 


First.—It was shown that all clinical data and all pathologic 
reasoning require that a primary renal calculus must be stationary 
and attached while beginning and acquiring growth. 


Second.—Small renal calculi, when examined under a magnifying 
lens, almost routinely show that they have such a stoma, or facet, 
of mural attachment. 


Third.—Roentgen studies in proper cases repeatedly show that 
such primary renal calculi take their origin in the minor calices. 


Fourth.—It was postulated and subsequently proven that an in- 
itiating lesion would be found. 


Fifth—lIt was postulated and subsequently proven that the in- 
itiating lesion would be found upon the renal papilla. 


Sixth.—Following a series of autopsy investigations there was 
observed and described a new pathologic lesion of the renal papilla, 
consisting of a deposit of calcium in the basement membrane of 
the collecting tubules and in the intertubular connective tissue. Such 
deposits, or calcium plaques, while intrapapillary, were innocent of 
further harm, but when they occurred near the surface of the papil- 
lary wall, they were prone to lose their surface covering of epithe- 


*The autopsy material here presented has been received from the Departments of Pathology 
of the University of Pennsylvania, the Abington Memorial Hospital and the Philadelphia 
General Hospital. The animal experimental work was performed in the Department of 
Surgical Research and in the Wister Institute of the University of Pennsylvania and in the 
laboratories of the Abington Memorial Hospital. 
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lium and, when so denuded, could and did act as the nidus upon 
which the salts in the caliceal urine were deposited, and a stone was 
formed. 


Seventh.—Such calcium plaque formation has been observed in 
a relatively high percentage of the kidneys studied at routine au- 


topsy; i.e., 17 per cent of 429 autopsies in our series ending Feb- 
ruary 15, 1937. 


Eighth.—In the foregoing series, twenty-eight examples of pri- 
mary renal calculi were observed, the majority visibly supported 
by such an underlying calcium plaque. 


Ninth.—Such calcium plaque material has been chemically an- 
alyzed and proven to consist of calcium carbonate, calcium phos- 
phate, and perhaps calcium nucleinate. 


Tenth.—By chemical analysis pure calcium phosphate calculi and 
pure calcium oxalate calculi have been proven thus to grow in man. 
And in three further cases the tiny primary calculus has been teased 
from its bed and shown (a) by photomicroscopy to be intimately 
attached to its papillary calcium plaque and (b) that the plaque 
and the calculus are of different chemical composition. 

But to support the above deductions it was necessary to repro- 


duce these papillary lesions experimentally in lower animals; and 
the purpose of this paper is to present the results of our studies 
along these lines, and to bring the autopsy observations up to date 
(May 15, 1937), terminating an eighteen-month period of such 
postmortem investigation, and a total of 609 autopsies. 

As these lesions may be found singly and involving only one pa- 
pilla in a pair of kidneys, or may appear on several papillz in one 
kidney with the opposite kidney normal, or may be present in both 
kidneys, and as there has been observed no predilection as to which 
papilla or kidney is first involved, it has been the custom to re- 
port as positive any pair of kidneys where the lesion has been found 
present, without further detail as to place, multiplicity or bilateral- 
ity. To date (May 15, 1937) the kidneys from 609 autopsies have 
been examined. The calcium plaque lesion has been observed in 
140 of them, giving as the incidence of occurrence 22.9 per cent. 

In this same series of 609 autopsies forty-nine papillz, with 
stone growing thereon and adherent thereto, have been observed, 
as follows: In fifteen autopsies a single stone was observed; in ten 
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postmortems two calculi were present in one kidney (in one autop- 
sy each kidney had two) ; and in one kidney all six papille were 
stone-bearing. This makes a total of forty-one examples of primary 
renal calculus, each of which was firmly adherent to its individual 
papilla, and ‘in practically every one a supporting calcium plaque 
could be seen underlying the stone. To this may be added eight 
examples so small as to be called “cinders”; definite tiny black 
specks which, under a magnifying lens, could be seen as foreign 
material in the center of a calcium plaque, and which, on micro- 
scopic study, proved to be crystalline. In two further specimens 
multiple small calculi were observed in a minor calix, none over 
2 mm. in diameter, but non-adherent to the papilla, and in one of 
these two autopsies this condition was bilateral. Omitting these 
last two cases, but including the tiny “cinder” specimens, we report 
forty-nine examples of stone formation, each of which had its 
origin upon a renal papilla. If estimated on the basis of the occur- 
rence alone of stone in this group of individuals, and omitting the 
eight “cinder” ‘cases, we have observed forty-one examples of 
true primary renal calculi in twenty-five people; which makes the 
incidence of the simple occurrence of stone, or stones, as 4.1 per 
cent of the autopsies examined. 


Our efforts to reproduce the papillary lesion have been ap- 
proached through three separate problems, each of which was 
suggested by either clinical observation or previous experimental 
work. In each problem we have met with indifferent success; but it 
is to be remarked that as we were interested especially in reproduc- 
ing what we consider a pre-calculus, or initiating lesion, we have 
sacrificed a great many of our animals early, in order to try to 
observe this lesion in its incipiency. 


THE RELATIONSHIP TO VITAMIN A DEFICIENCY 


Rats from the Wister Institute breed have been used, and it is 
perhaps of particular significance to mention that in the past they 
have shown themselves particularly resistant to the effects com- 
monly manifest from vitamin A deficiency diets. This is attributed 
to the high vitamin diet which they have been fed and to the storage 
of vitamin in their systems. As such, they should be ideal for this 
experiment, as their vitamin loss will be quite gradual, and the 
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experiment follows a more typical clinical and chronic course. This 
study has been devoid of positive results, though it is still being 
pursued, and of the eighty-two rats undergoing experimentation 
only forty-five have been sacrificed to date. We are killing these 
animals at intervals and are searching for evidences of calcium dep- 
osition, and perhaps other evidences significant of initiating lesions 
of the papilla. The basic diet has been: Caseine 15 parts, salts 
(Osborn and Mendel*) 4 parts, irradiated yeast 10 parts, dextrine 
53 parts, and lard 18 parts. The following brief group protocols 
may be given: 


Group 1.—Six rats, twenty-five days old, put on the foregoing diet 
November 21. 1936. Sacrificed January 4, 1937, February 15 (2), 
April 1 and 16 (2); all findings negative on macroscopic and micro- 
scopic examination of kidneys. All were losing weight when killed. 


Group 2.—Six rats, ninety-two days old: same diet and date. Sac- 
rificed on January 19, 1937, April 9 (died) and May 18 (died); all 
findings negative. The three remaining alive are gradually losing 
weight. 


Group 3.—Six rats, ninety-one days old, put on same diet November 
21, 1936. One sacrificed March 12, 1937; negative findings. Remain- 
der alive, but losing weight and in poor condition. 


Group 4—Six rats, twenty-six and twenty-eight days old. Started on 
November 27, 1936. One died May 6, 1937, and another on May 13. 


Kidneys showed no expected lesions. Four alive in very poor condition. 


Conclustons.—T wenty-four rats: Twelve autopsied (four died) ; 
no expected lesions, though all alive show characteristic signs of 
vitamin deficiency—marked xerophthalmia, loss of weight, weak- 
ness and generalized cachexia. 


Group 5.—Six rats, ninety-three days old, on vitamin A and D defi- 
ciency diets, by substituting non-irradiated yeast 7 parts for the irra- 
diated yeast 10 parts; started November 21, 1936. One killed January 
27, 1937, another February 5, 1937. No indications of renal pelvic 
lesions. Remaining four in poor condition. 


Group 6.—Six rats, eighty-nine to ninety-three days old; similar 
diet, started November 21, 1936. One killed January 4, 1937; negative 
findings. Remaining five alive, but losing ground. 


Group 7.—Six rats, twenty-five days old; same diet, started Novem- 
ber 27, 1936. One sacrificed January 19, 1937, another February 15, 
and four on April 16, all findings negative. 


Group 8.—Six rats, twenty-five days old ; started November 27, 1936. 
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Two killed February 2, 1937, one on March 5, and three on April 16; 
kidneys gave negative findings. 


Conclusions.—Twenty-four rats: Nine still alive; fifteen killed. 
All on vitamin A and D deficiency diets. Some of these rats were 
given a few drops of cod liver oil (orally) on April 9 because of 
their poor condition and to prolong the experiment. No lesions of 
renal papillz have been observed. 


Group 9.—Six rats, twenty-seven days old; started on foregoing vi- 
tamin A deficiency diet January 5, 1937. One died April 6; negative 
findings. Remainder are losing ground. 


Group 10.—Six rats, twenty-seven days old; started on same diet 
January 5, 1937. One died May 12, and kidneys gave negative findings. 
Remaining five in poor condition, and typically suffering vitamin A de- 
ficiency. 

Group 11.—Five rats, twenty-seven days old; same vitamin A defi- 
ciency diet, started January 5, 1937. One died May 2, and the remain- 
ing four were killed. In one a bladder calculus was found, and kidneys 
failed to show any calcium deposition. 


Conclusions.—These seventeen rats simulate the first four 
groups, but were kept and fed in separate cages. Three died, and 


four were sacrificed. Most of them received a few drops of cod 
liver oil on April 7 because of their poor condition. Though in one 
a tiny bladder calculus was found, the kidneys gave negative find- 
ings macroscopically and microscopically for calcium deposition or 
papillary pathologic changes. 


Group 12.—Five rats, twenty-eight days old; put on Higgins” vita- 
min A deficiency diet on January 5, 1937. One was killed on February 
15, one on March 5, one on April 3, and two on April 20. They were 
given yeast on February 13, 14 and 23 and on March 15 to keep them 
alive. All findings were negative. 


Group 13.—Twelve rats, twenty-six and thirty days old; started on 
Higgins’ diet January 22, 1937. Six have been sacrificed with negative 
findings, and six are still alive and in fair condition. 


Conclusions —These two groups comprise seventeen rats, of 
which eleven have been sacrificed and proven to have no calcium 
deposition, and the others are to be carried further. 

Four further groups have been under observation, and we men- 
tion them only as studies. All findings were negative. Six old rats 
on a “high salt” diet (Hou)?; six young rats on the same diet; sev- 
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enteen rats in three groups on Higgins’ diet; and a final group of 
ten rats on parathormone administration. 


Summary.—lIt is hardly necessary to more than mention that by 
this work we have been striving to substantiate, in animal studies, 
the pathologic changes that we have observed in man, and which 
we know are closely related to the occurrence of primary renal cal- 
culus. That all the animals have not yet been sacrificed and studied 
is to be noted, for we have wanted to make a chronic, and not an 
acute, experimental condition, and hope, by periodically sacrificing 
them, to observe early evidences that could be related to the origin 
of stone under such dietary conditions. 


THE ROLE OF INFECTION 


As the microscopic pathologic study of the calcium plaque lesion 
has consistently been devoid of any evidence of focal infection in 
the papilla, either in the finding of organisms in the tissue, or in 
tissue reactions characteristic of the presence of infection, it became 
evident that the introduction of bacteria per se was not essential to 
this problem. The effect of bacterial toxin is quite another matter, 
and as the lesion gave every evidence of being a calcium deposition 


in response to some form of damage to the collecting tubules, there 
was the possibility that the concentration of some such toxic mate- 
rial at this point could be the primary cause. In the laboratories of 
the Abington Memorial Hospital a staphylococcus toxin was elab- 
orated, and we injected it into rabbits in a small series of experi- 
ments. This toxin proved to be too potent to work with accurately, 
and the animals died promptly following the injection of 0.2 c.c.; 
so a toxoid was prepared by the addition of 0.2 per cent of formal- 
dehyde, and incubated at 39 C. from twenty-four to forty-eight 
hours. The experiments consisted of the intravenous injection of 
5 c.c. of this toxoid; to be followed by simultaneous collection of 
blood and urine at frequent intervals over the following three to 
four hours for the titration of toxoid content. It was to be assumed 
that the concentration of the toxoid in the glomerular filtrate would 
be the equal of that in the plasma, and that somewhere along the 
renal tubules concentration of the toxic material would occur, and 
we wished to study whether this could be observed. 


In an experimental rabbit, weighing 2,700 gm., into which 5 c.c. 
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of staphylococcic toxoid of L.B. 0.01 was injected intravenously, 
subsequent titrations proved that at the highest reading this toxoid 
was found in the urine in a concentration five times greater than in 
the blood stream at its maximum concentration at five and ten min- 
utes after injection. This rabbit secreted 0.13 c.c. of urine per min- 
ute. 

In a second similar experiment a rabbit, weighing 1,940 gm., was 
given an intravenous injection of 5 c.c. of the same toxoid of L.B. 
0.02. This toxoid was recovered in the urine in a concentration 
sixty times greater than in the blood stream at its point of maxi- 
mum concentration. The rabbit secreted 0.02 c.c. of urine per 
minute. 

These examples, together with others from our series of ten simi- 
lar experiments, seem quite definitely to prove that the kidney can 
and does concentrate toxic material from two-and-a-half to sixty 
times the blood stream dilution. The tabulation and complete pro- 
tocols of this experimental work have been reported by Dr. Ezra 
Casman, of the Abington Memorial Hospital, before the Eastern 
Chapter of American Bacteriologists, and are to be published in the 
Journal of Bacteriology. 

Through the courtesy of Dr. Stuart Mudd, Professor of Bacte- 
riology, University of Pennsylvania, we were supplied with some 
of his stable streptococcus hemolysin leukocidin, desiring to use it 
as it is a haptin and does not give rise to antibody formation when 
injected into animals. This has been injected into a small series of 
rabbits, of which the following protocols are characteristic: 

Rabbit No. 8.—Weight 1,308 gm.; given 1 c.c. of a 1-500 dilution on 
each of three consecutive days. Death followed the third injection. 
The kidneys grossly showed no noteworthy lesions. Microscopically 
there was cloudy swelling of the epithelium of the convoluted tubules, 
and albuminous exudate into Bowman’s capsule. The collecting tu- 
bules showed marked degenerative changes: the lining epithelial cells 
were necrotic and in many places desquamated; in other places the 


basement connective tissue was damaged. At the very tip of the pa- 
pilla was an area of necrosis. 


Rabbit No. 6.—Weight 1,370 gm.; given eleven daily injections of 
1 c.c. of the same preparation in 1-2500 dilution. The only lesions ob- 
served were microscopic, and showed a necrosis of a few cells in a 
number of the collecting tubules, with no lesions in the glomeruli or in 
the convoluted tubules. 

All control rabbits were totally negative. 
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Such kidneys present conclusive evidence that damage has been 
suffered by the epithelium of the renal tubules, and though cloudy 
swelling is present in the convoluted tubules, when high concentra- 
tions have been given, the greatest damage of all is in the terminal 


collecting tubules, where even epithelial exfoliation in parts can be 
observed (Figs. 1, 2, 3). 


Summary.—These experiments seem to prove that the kidney 
does concentrate bacterial toxins while excreting them, and that the 
elimination of a streptococcic toxin through the kidney can cause a 
definite localized damage, which is most marked in the walls of the 
collecting tubules. Naturally, the concentration of any toxin in the 
urine varies inversely with the amount of urine excreted; and this 
carries attractive therapeutic implications. From this we deduce 
that (1) the complete reparative process that follows an acute insult 
of such a nature, or (2) the kidney’s reaction to lower grade, but 
oft repeated, toxic insults could, in either case, be directly associ- 
ated with tubular and intertubular calcium deposition, such as we 
have observed in man and described as calcium plaque formation. 
In either case it could be recognized as a natural sequel to insult, 
and is comparable to calcium deposition as seen elsewhere in the 


body under similar circumstances. This experiment is to be pursued 
further. 


THE RELATIONSHIP TO PARATHYROID HYPERFUNCTION 


Fifteen healthy adult dogs have been used. Parathormone has 
been supplied us through the courtesy of Eli Lilly & Company. 
Blood calcium changes were estimated at weekly intervals, and, 
when possible, urine calcium estimations likewise were made. In 
practically every dog one kidney was removed after two to five 
months administration, and the animal carried on two or more 
months longer before sacrificing it. Some of these dogs have been 
given enormous doses of the parathormone daily (as high as 500 
units), and in some viosterol was added to the diet, as suggested by . 
Johnson.* Blood calcium elevation has been difficult to obtain, and 
still more difficult to sustain, though figures of 12 to 14 mg. per 
cent, and in a few instances of 17 to 19 mg. per cent, have been re- 
corded. The kidneys removed surgically in the middle of these ex- 
periments have all been completely negative, both macroscopically 
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Fig. 1. (right) Cloudy ‘swelling in the 
convoluted tubules of the rabbit’s kid- 
ney after the administration of eleven 
(daily) injections of stable streptococcus 
hemolysin leukocidin. 


Fig. 2. (left) Photomicrograph of the 
collecting tubules of a rabbit’s kidney 
showing epithelial damage and tubular 
exudate after eleven (daily) injections 
of stable streptococcus hemolysin leuko- 
cidin. 


Fig. 3. (right) Photomicrograph of the 
high grade epithelial damage in the 
terminal collecting tubules in the papilla 
of an experimental rabbit after eleven 
(daily) intravenous injections of stable 
streptococcus hemolysin leukocidin. 





154 RANDALL, EIMAN AND LEBERMAN 


and microscopically. Of the remaining kidneys, on which the dogs 
lived while the daily administration of parathormone was continued, 
two have been completely negative, and four have shown microscop- 
ically some small scattered depositions of calcium, generally occur- 
ring as intratubular deposits, and rather generally scattered through- 
out papilla, medulla and cortex. We have one brilliant exception to 
report; for in the right kidney (the remaining one) of Dog No. 97 
has been found, on microscopic study only, a true and characteristic 


Fig. 4. Typical calcium plaque formation on side of 
papilla from Dog No. 97, after administration of 
parathormone over six months’ time. This is the first 
time that this lesion has been observed in lower animals. 


calcium plaque, similar and identical in every respect to that which 
we have observed in man in our autopsy studies. There was no evi- 
dence of stone growing thereon, as the plaque was still a subsurface 


deposit upon the side wall of the papilla. The following short pro- 
tocols will be examples for the entire group: 


Dog No. 97.—Weight 13 kg. Administration of parathormone daily ; 
started November 17, 1936; blood calcium 11.71 mg. per cent. On 
January 6, 1937, 1,440 units had been given; blood calcium 11.69 mg. 
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per cent. On January 28, 1937, left nephrectomy; kidney, negative 
findings. On March 8, 1,630 units had been given, and blood calcium 
was 10:50 mg. per cent. March 12 to 22 a rest period, and on March 
25 10 drops of viosterol were added to daily diet. On April 16, when 
4,890 units had been given, the daily dose was increased to 500 units, 
and the viosterol continued. On April 28, blood calcium 15.9 mg. per 
cent; on April 29 blood calcium 17.3 mg. per cent; and on April 30 it 
was 18.4 mg. per cent. On May 4 the dog was sacrificed. He had 
received 6,240 units of parathormone and 1,475 drops of voisterol, and 
his blood calcium was then 11.2 mg. per cent. The kidney macro- 
scopically showed a tiny yellow speck on the papilla, and microscopi- 
cally revealed a typical calcium plaque, similar in every respect to 
that which we have observed in man (Fig. 4). 


Dog No. 103.—Weight 11 kg. Administration of parathormone 
started on November 17, 1936; blood calcium 11.53 mg. per cent. No- 
vember 23, blood calcium 19.11 mg. per cent, and 800 units had been 
given. Rested November 24 to December 3. On December 21, blood 
calcium 12.23 mg. per cent. On March 11, 1937, left nephrectomy. At 
this date he had had 4,580 units of parathormone, and the blood cal- 
cium was 11.5 mg. per cent. This kidney gave negative findings. With 
a rest period from March 11 to 23, the dog was carried along on daily 
doses of parathormone and viosterol until May 4, when he was sacri- 
ficed. The highest blood calcium reading during this period was 14.1 
mg. per cent on April 30, and he received, in all, 8,460 units of para- 
thormone and 1,434 drops of viosterol. The right kidney findings were 
negative macroscopically, but microscopically small deposits of calcium 
could be found scattered throughout the papilla and cortex. They were 


mostly intratubular, but definitely associated with some epithelial dam- 
age. 


Dog No. 131.—Weight 16.9 kg. Administration of parathormone 
was begun November 30, 1936, when blood calcium was 11.22 mg. per 
cent. On January 6, 1937, blood calcium was 12.57 mg. per cent, and 
he had received 615 units. On March 10 viosterol 10 drops per day was 
added to diet, and he had a rest period from March 3 to 22 from para- 
thormone. On April 8, left nephrectomy was performed, at which 
time he had received 5,055 units of parathormone and 285 drops of 
viosterol ; the blood calcium was 9.45 mg. per cent. This kidney gave 
negative findings. Dosage of parathormone was increased to 200 units 
daily on April 12, and to 400 per day on April 26. Blood calcium on 
April 30 reached its highest point of 13.8 mg. per cent. The dog was 
sacrificed on May 4, having received 7,055 units of parathormone and 
1,395 drops of viosterol. This dog’s bladder contained a thimbleful of 
fine, round, yellow calculi; the largest measuring 3 by 4 mm. On analy- 
sis they proved to be composed of calcium phosphate. The right kidney 
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findings were macroscopically negative, but on microscopic study there 
were found scattered deposits of calcium throughout the papilla and 
cortex, as in the previous protocol of Dog No. 103. 


Note.—The occurrence of a similar collection of bladder calculi 
occurred in Dog No. 125. 


Summary.—This work with parathormone, which for long 
seemed the least promising, has been the only one to date in which 
we have observed a calcium plaque similar to our findings in man. 
It remains to associate this observation further with actual stone 
growth thereon. Even if this latter be accomplished, it cannot then 
be said that such comprises the only etiologic factor capable of 
causing such calcium deposits in the renal papilla. That it is a lead 
quite in keeping with clinical experience, and the knowledge of the 
prevalence of renal calculus in hyperparathyroidism, is not to be 
lost sight of. That it is the only observation that has been made of 
the occurrence of papillary calcium plaque formation in lower ani- 
mals is, of itself, most interesting. Of course, it is quite presumptive 
to accredit to the administration of the parathormone the entire 
responsibility for this lesion, as primary renal calculus in the dog 
is not unusual, and this might be but a fortuitous find. Also, we 
wish to state that this papi!la showed several areas of localized 
round cell infiltration without any necrosis and remote from the 
calcium plaque, and without any calcium deposition thereabouts. 


DISCUSSION 


We wish again to point out the quite obvious and self-evident fact 
that primary renal calculus is but the crystallization of the common 
urinary salts upon a pre-existing papillary lesion; that during the 
time of such asymptomatic growth a stone is adherent to the papilla ; 
and that we have observed such in 4.1 per cent of the autopsies ex- 
amined. We have reported our observations to date on 609 autop- 
sies, and in this material we have again shown the prevalence of a 
papillary lesion consisting of a deposition of calcium salts, and have 
shown that primary renal calculi can and do grow thereon. Such 
calcium deposition, or plaque, when intrapapillary, is innocent 
enough, but it can lose its epithelial covering, and, when so denuded, 
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it is bathed in calyceal urine and acts as the nidus upon which crys- 
tallization occurs. This we have proven in a number of cases, pre- 
viously published, and have shown a difference between the chemi- 
cal composition of such a papillary calcium plaque and that of the 
true stone. 

We have now reported our efforts to reproduce this papillary le- 
sion experimentally by vitamin-deficient diets; by toxin injection, 
and by parathormone administration. The dietary experiment has 
not as yet produced any papillary lesions, but is being pursued. By 
the toxin injections, we report two interesting facts: First, that the 
kidney, in excreting such, does likewise concentrate it to a high de- 
gree; and second, that such concentration appears to occur in the 
terminal collecting tubules, and does cause damage thereto. The 
parathormone administration has apparently caused scattered de- 
posits of calcium in the kidneys of seven out of fifteen dogs, and in 
one such a true and typical calcium plaque lesion has been found. 

As this work has clarified this subject in certain particulars, a 
further word would not be amiss. Let it first be noted that though 
renal calculus disease in man is often confused by co-existing com- 
plications, the problem of origin had best be solved by gaining an 
understanding of the basic principles involved and a knowledge of 
the pathologic characteristics of the simple primary renal stone. 
Such primary stone, occurring in the absence of other recognized 
pathologic states of the kidney, is essentially the result of a slow 
chronic process, and the cause, origin and growth of such probably 
covers a relatively long period of time. It seems proper to point out 
a glaring fallacy that has been quite evident in the greater part of 
the experimental work that has been performed on this problem, 
for, aside from the necessary use of lower animals, almost all of the 
experiments in the past, including those in which calculi have been 
produced, take the form of an acute condition, some by drastic die- 
tary alterations, some by extreme overfeeding of certain urinary 
salts, and some by establishing acute infectious processes. These 
experiments do not parallel the clinical state or the clinical picture in 
man, and the conclusions therefrom do not aid us in an appreciation 
of the problem as met in man. 


CONCLUSIONS 


1. Of 609 autopsies, calcium plaque formation of the renal pa- 
pilla has been observed in 140; i.e., 22.9 per cent. 
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2. In this same series of autopsies forty-one renal papillae were 
observed with stone adherent thereto, and in practically every in- 
stance growing from such calcium deposition in the papillary wall. 

3. Stone was found in twenty-five individuals of these 609 au- 
topsies, or 4.1 per cent. 

4. There is reported our efforts to reproduce this calcium plaque 
formation in lower animals by vitamin-deficient diets. We report 
failure. 

5. We report the fact that a staphylococcus toxoid has been 
shown to be concentrated by the rabbit’s kidney from two and one- 
half to sixty times over the content in the plasma. 

6. Highly suggestive evidences are being observed by the ad- 
ministration of a stable streptococcus hemolysin leukocidin, which 
has shown the ability to cause local damage to the epithelium of the 
collecting tubules. 

7. By parathormone administration to dogs over a period of 
six months, we are able to report one instance in which was found 
in the renal papilla a typical calcium plaque identical to that which 
we have described in man. 


8. We wish again to point out that the occurrence of renal calcu- 


lus in man is essentially only a symptom of some underlying patho- 
logic condition of a renal papilla, and that its entire development is 
a slow, chronic process. Results obtained in acute animal experi- 
mentation are not comparable to the clinical picture. 
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RENOCOLIC FISTULZE 


REPORTS OF THREE CASES 
MILEY B. WESSON, M.D. 


San Francisco, California 


A fistula between a kidney and the bowel is not so uncommon as 
the literature would have us believe. This is due to the fact that 
the patients are not all seen by urologists, and neither the general 
surgeon nor the pathologist routinely reports his findings. The fact 
that from the private practice of one surgeon I have had referred 
to me recently three such patients indicates that they may be fairly 
common. Two of these cases were operative, but the third an 
eighty-seven year old woman, was not. This latter patient had an 
enormous tumor in the right loin and a marked pyuria. The size of 
the mass and the fever varied inversely with the amount of pus 
evacuated from the bowel and the bladder. 

Before a renocolic fistula can form, there must exist a chronic 
inflammation of a kidney associated with a perinephritis or peri- 
nephric abscess. The kidney may rupture directly into the colon or 
indirectly through an abscess. A lumbar tumor frequently 
forms and eventually becomes so large as to protrude ante- 
riorly, while posteriorly there may be cutaneous rubor. The ad- 
jacent bowel becomes attached to the inflamed kidney by fibrous 
adhesions. When perforation takes place the fever subsides and the 
tumor disappears, provided the pus is evacuated through the fistu- 
lous tract that connects with the kidney. 

It would naturally be expected that fistula of the bowel would be 
a common complication of cancer of the kidney. The reverse is 
true. It is as difficult for a kidney cancer to break through the renal 
capsule as it is for a catheter to perforate a ureter or for a cancer 
of the prostate to pass through Denonvilliers’ fascia into the rectum. 


I found no instances in the literature of renocolic fistulze secondary 
to cancer. 


The cases reported in the literature of renocolic fistule are due 
to: (1) tuberculosis, (2) infection, and (3) stone. The usual treat- 
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ment is nephrectomy with closure of the fistulous opening into the 
gut. A case of each type is here reported. 


Case 1.—A tuberculous right kidney and secondary perinephric ab- 
scess formed a_ palpable tumor nineteen years ago. A diagnosis of in- 
operable hypernephroma was made nine years later and coincident with 
x-ray therapy a renocolic fistula formed and the tumor disappeared. 
At the end of another nine years the fistula closed, the tumor reformed, 
and a spontaneous fistula developed in the loin. Cure followed routine 


surgical treatment. The operation was complicated by a tear in the 
vena cava. 


L. B., male, merchant, aged thirty-six years, stated that in 1917 a 
hard, “walnut-sized” mass appeared in the right side of his abdomen at 
the level of the umbilicus. In 1920 the tumor was the “size of a lemon” 
and by 1925 it had grown to “cocoanut size.” There were no other 
symptoms aside from that of jaundice. At this time he consulted Dr. 
R. P. Giovannetti, who found a tumor that filled the entire right loin, 
the apex being felt in front. The patient entered the hospital for an 
exploratory operation on February 4, 1925, and immediately developed 
a profuse hematuria. Coincidentally the mass began to disappear. The 
hemoglobin dropped to 38 per cent and red blood cells to 2,620,000. 
Hemorrhage continued for two months, and there were numerous 
transfusions. 

Following pyelography a diagnosis of inoperable hypernephroma was 
made. Eight x-ray treatments were given during that year and four 
more the following year. The case was then reported by the urological 
consultant as one of hypernephroma cured by roentgen-ray therapy. 

The patient remained in good health for nine years, then an abscess 
formed in the right flank and ruptured spontaneously. The fistulous 
tract was injected with lipiodol and the lateral plate showed the outline 
of an old perinephric abscess and what appeared to be a large gall stone 
(Fig. 1, 4). In the supine position the supposed gall stone proved to 
be an enterolith overlaying the kidney shadow. 

A cystoscopy was done and the right catheter met an obstruction at 
5 inches. None of the opaque medium passed beyond the tip of the 
catheter. The fistula in the loin was then injected with 13.5 per cent 
sodium iodide through a Luer syringe. This first delineated a perirenal 
abscess, then passed upward through a fistulous tract into the hepatic 
flexure and outlined the ascending and part of the transverse colon, 
(Fig. 1 B). It also entered the pelvis, and passed down the upper 
third of the ureter to an impassable stricture (Fig. 1 C). 

The developments in this case over a period of about twenty years 
were as follows: Apparently a tuberculous obstruction developed in 
the mid-portion of the ureter, then a pyonephrosis formed and even- 
tually a perinephric abscess: The recession of the tumor following deep 
x-ray therapy was merely coincident, and was really due to the abscess 
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rupturing into the ascending colon near the hepatic flexure. So long 
as the abscess continued to drain into the bowel this patient was free 
from symptoms, and remained in perfect health. At the end of nine 
years the fistulous tract closed, the perinephric abscess began to re- 
form and the original symptoms of tumor, fever, et cetera, recurred. 
The resultant tumor eventually ruptured spontaneously in the loin. 
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Fig. 2. Case 1 as viewed from the bottom of the 
right renal fossa. Perirenal abscess with resultant reno- 
colic fistula, external sinus, and ureteral stricture. A 
loop of duodenum lies between the colon and the 
kidney directly above the sinus. 


Injection of the external fistula with sodium iodide under pressure re- 
opened the fistula into the bowel. 


A nephrectomy was done on January 23, 1935, and a tuberculous 
kidney was removed, sharp dissection being used throughout, as 
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there were no planes of cleavage. The kidney pedicle was clamped, cut 
and ligated in echelon. In trying to place a pedicle clamp more advan- 
tageously, the lower pole was pulled upward with too much force and 
the friable vena cava was torn, below the renal vein, for a distance of 
about an inch and a half. The hemorrhage was controlled by pres- 
sure. The colon was bound down by dense adhesions and because of 
the patient’s condition time could not be spent in searching for the fis- 
tulous tract. All adhesions to the bowel were hurriedly ligated and 
cut close to that structure. At the level of the second lumbar vertebra 
what was thought to be the fistulous tract was sutured and incised 
(Fig. 2). After the kidney had been removed, so as to provide work- 
ing space, the edges of the tear were caught with artery forceps and 
the rent sewed with a continuous suture. The stitches tore out as 
soon as the pressure below was released. Again the edges were 
caught with forceps and right angle clamps applied so as to close the 
hiatus. These were left in position for seven days. The only com- 
plication from this “accident” was a periphlebitis of the right leg. 


After a stormy convalescence, the patient was practically healed on 
the fifty-sixth day. During that night, without any apparent reason, he 
vomited, and reported that he felt “something” come through his side. 
The dressing was covered with a sour slime. It was never fecal in 
character. Injections of sodium iodide through the fistula showed 
merely a small dilated pouch at the operative site. It was suspected 
that we were dealing with a duodenal fistula that perforated at the 
time of vomiting, but we could not demonstrate it. At the end of 
twenty days, when the discharge had practically ceased, Dr. Giovan- 
netti suggested that a preparation he had long used in treating tuber- 
culous fistule be tried in order to close the wound. The basis of his 
so-called “camphor phenol” mixture was gum camphor 65 parts, 
carbolic acid crystals 25, and 95 per cent alcohol 10. To this solution 
was added 70 per cent alcohol 100, and hydrogen peroxide 300. With 
the first injection the discharge from the fistula began to lessen, and 


after the third the fistula was healed. The patient is now in perfect 
health. 


Case 2.—A spontaneous fistula developed between the descending co- 
lon and a proteus infected kidney whose pelvis was occupied by a stag- 
horn calculus. There was a large abscess of the upper pole of the kid- 
ney not connected with the pelvis. Death from sepsis occurred on the 
fourteenth postoperative day. 


Mrs. G., housewife, forty, was first seen on December 3, 1936, be- 
cause of a complaint of a saniopurulent urine. Two years before, she 
had noticed a pink color to her urine on one occasion followed by con- 
siderable mucus for three days. A year ago there was pain in the left 
kidney and blood and mucus in the urine for three days. Otherwise, 
up to two months ago, her history was unimportant. Since then her 
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morning urine was blood-tinged and heavy with mucus, but cleared 
during the day. She began to lose weight, felt tired and sleepy all the 
time, and became so weak that she was confined to her bed. Because 
of her pyelitis she eventually consulted Dr. Giovannetti, who referred 
her to me. 

A kidney investigation was done and the urine from the right kidney 
was sterile. The phthalein appeared in two and one-half minutes and the 
excretion was 90 per cent in two hours. The culture from the left 
ureter and bladder showed Streptococcus non-hemolytic, Staphylococ- 


Fig. 3. Case 2. Staghorn calculus in the left 
kidney. 


cus non-hemolytic, and a gram-negative bacillus (that eventually was 
identified as proteus). The left kidney was palpable, and contained a 
staghorn calculus (Fig. 3). There was no function with either phthalein 
or neo-iopax. An attempt to outline the kidney pelvis by injecting 
25 per cent uroselectan transvesically wa’ unsuccessful. 

The patient was steadily growing weaker, and consented to a neph- 
rectomy on December 10, 1936. The large kidney was tightly ad- 
herent to the surrounding structures, so the twelfth rib was removed. 
When an attempt was made‘to roll back the peritoneum it was found 
that directly beneath the site of this rib the colon was adherent to the 
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kidney. This was dissected loose and there was found a fistulous open- 
ing about 1 cm. in diameter through which pus had been pouring from 
the upper calix into the bowel (Fig. 4). The fistula was closed with 


2 ee, aes 


Ss 


‘ 


Fig. 4. Case 2 as viewed from the bottom of 

the renal fossa. Left renocolic fistula, large 

walled-off abscess in upper pole of the kidney. 
mattress sutures. The upper pole of the kidney, which was adherent to 
the diaphragm and peritoneum, appeared to be occupied by a large ab- 
scess, that was not connected with the pelvis. In trying to separate the 
upper pole of the kidney from the peritoneum the capsule tore, and 
several hundred cubic centimeters of thick greenish gray pus, of the 
type commonly found in cold abscesses, poured out. Following the re- 
moval of the kidney, the wound was irrigated with 1-5000 acriflavine 


and closed with drains. The pathologist reported Proteus infection 
but no tuberculosis. 
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The patient’s progress was satisfactory for about five days, and she 
felt so well that she wanted to go home; then the proteolytic effect of 
the Proteus began to manifest itself, and there was no further evidence 
of wound healing. Continuous use of Dakin’s solution, mercurochrome 
and mercresin alternately were without effect. In spite of frequent 
transfusions the patient grew gradually weaker. The hole in the bowel 
re-opened on December 24, and she expired the following day. 


Fig. 5. Case 3. Renocolic fistula. Gas passed 
from the ureteral catheter. 


Case 3. (Courtesy of R. V. Day).—A stone apparently obstructed at 
the left ureteropelvic juncture, eroded through, and the resultant peri- 
nephritic abscess burrowed into the descending colon and discharged 
its contents, leaving a permanent fistula. 


B. N., aged thirty-seven years, female, entered the hospital complain- 
ing of pain in the lower abdomen, and a tentative diagnosis of anorexia 
and vomiting of pregnancy was made. Eventually, because of a low 
grade septic temperature, frequency, urgency, dysuria, and pyuria, a 
kidney investigation was done (Fig. 5). X-ray showed a right ureteral 
calculus and a fistula on the left connecting with the descending colon. 
There was no pictorial evidence of stone on the left side. The urine 
was infected and bubbles of gas came through the left catheter. A 
right ureterolithotomy was done. The left loin was opened, but because 
of the amount of dense cicatricial tissue present it was not possible to 
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close the fistula. The left pelvis was drained with a retention ureteral 
catheter. The patient recovered with a permanent fistula. 


SUMMARY 


1. Renocolic fistulz are secondary to a chronic suppurative lesion 
of the kidney associated with a perinephritis or perinephric abscess. 
2. Three cases are reported; the fourth patient (aged eighty- 
seven) died before any diagnostic procedures could be carried out. 
3. In one case the fistula passed directly from the bowel through 
the substance of the kidney to a calix. In the other two the opening 


was in the pelvis, and connected indirectly through a perinephric 
abscess with the bowel. 


4. In one case the fistula developed nine years before operation, 
and the patient’s good health during the interim was attributed to 
the cure of a non-existing cancer by x-ray treatment. 

5. A silent renal calculus, staghorn in character, was present in 
one case, but the fistula was due to a Proteus infection. 


6. The morbidity and mortality rate from Proteus in the genito- 
urinary tract is very high. 
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ROENTGENOLOGIC EXAMINATION OF THE KIDNEY 
WITH SPECIAL REFERENCE TO BACKFLOW AND 
INJURIES ASSOCIATED WITH RETROGRADE 
PYELOGRAPHY 


WILLIAM E. STEVENS, M.D. 


From the Division of Female Urology, Department of Obstetrics and 
Gynecology, Stanford University School of Medicine, 
San Francisco, California 


It is only by roentgenologic examination that the presence and 
extent of many pathologic conditions of the kidneys and ureters 
may be determined or differentiated from lesions of adjacent or- 
gans. Fortunately, there is an increasing tendency toward exami- 
nation of the urinary tract in the presence of abdominal symptoms 
of obscure etiology, and retrograde as well as excretory urography 
is being more universally adopted in urologic investigations dur- 
ing infancy and childhood. 

While multiple rapid serial exposures by means of the cinex- 
camera as described by Jarre and Cumming,’ as well as Moore’s™ 
method of serial pyelography are without question valuable proce- 
dures, I have usually been able to obtain as complete information 
as it is possible to acquire by retrograde pyelo-ureterography with 
the following technic: Opaque catheters are inserted and stereo- 
scopic pictures taken with the patient in the Trendelenburg position. 
The kidneys are then injected by gravity pressure with a non-irri- 
tating medium such as hippuran, neo-iopax, or skiodan and expo- 
sures made with the patient in the supine position. The catheters 
are then withdrawn and another radiograph taken immediately with 
the patient sitting up. Incidentally, the kidneys empty more rapidly 
in the latter position. The final picture is taken ten minutes after 
the last injection. No trace of the opaque media should be found in 
the normal kidney pelvis at that time. Lateral exposures are occa- 
sionally of value but if stereoscopic views are taken they are seldom 
required. 


Better delineation of the pelves and calices follows retrograde 
pyelography; consequently, pathologic conditions will often be re- 
vealed which excretory urography following either the intravenous, 
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oral, subcutaneous or rectal administration of radiopaque media 
fails to disclose. Unfortunately, retrograde pyelography is not in- 
frequently responsible for discomfort to the patient and injury to 
the kidney, and it is usually contra-indicated in the presence of 
marked decrease in kidney function and in very ill patients. It 
should be used most carefully if marked hydronephrosis, pyonephro- 
sis, tuberculosis and other infections have been demonstrated or are 
suspected. Excretory urography, on the other hand, is seldom ac- 


Fig. 1 (left). Irregularity of the left kidney outline probably due to a renal 
cyst. 


Fig. 2 (right). Dilatation of the left ureter due to a Stone. (Excretory pyelo- 
ureterogram. ) 


companied by discomfort or untoward sequelz. It is rarely contra- 
indicated and the technic is simple. Another important advantage 
of excretory urography, which is seldom emphasized, is the intensi- 
fication of the renal shadow, or nephrography, by means of which 
the diagnosis of a tumor of the kidney which does not involve or 
exert pressure on the pelvis or calices is facilitated (Fig. 1). Vari- 
ous anomalies, such as double kidneys and ureters which may be 
missed with retrograde pyelography, will often be detected by this 
procedure. Although absence of visualization of the pelvis and ure- 
ter is not uncommon following excretory urography in the pres- 
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ence of ureteral calculi, this method of examination is sometimes of 
decided value in the diagnosis of the latter condition, especially 
when it is impossible to pass a catheter beyond the obstruction (Fig. 
2). While a correct diagnosis is often possible by means of excre- 
tory urography this procedure should, as Braasch’ has stated, be sup- 
plemented by retrograde pyelo-ureterography when interpretation is 
at all uncertain. The inexperienced, I observe, may at times be 
tempted to consider an incompletely filled pelvis normal without 
further investigation or diagnose a destroyed kidney because of ab- 
sence of visualization when using the former method of examina- 
tion. Here lies the greatest danger in the indiscriminate use of ex- 
cretory urography. The fact that this procedure alone is often in- 
sufficient for an accurate or complete diagnosis should be impressed 
on the general practitioner. The combined method suggested by 
Wesson” is most satisfactory in many cases, giving more complete 
information than any other procedure. I would suggest that at 
least two of the films be taken stereoscopically. 


INJURIES OF THE KIDNEY DURING RETROGRADE PYELOGRAPHY 


While complications or untoward sequelze are less common during 


catheterization of the ureters, ureteral instrumentation and retro- 
grade pyelography when performed by competent urologists, they 
sometimes occur regardless of technic. Injuries of the kidneys are 
of more frequent occurrence than would be suspected by the scarcity 
of cases reported in the literature. Every urologist has seen patients 
who complain of pain in the kidney region for various periods of 
time following ordinary catheterization as well as pyelography. 
Shapiro and Veseen” reported five deaths following bilateral pye- 
lography. The autopsy in four of these cases revealed hemorrhages, 
abscesses and necroses in the renal tissue. The gravity method of 
injection was used in one and the syringe in four of these cases. 
The renal pelvis, like the ureter, may be perforated by a ureteral 
catheter or bougie or ruptured by excessive pressure during the in- 
jection of pyelographic media if its walls are weakened by in- 
fection, ulceration, stones or other lesions. These accidents occur 
more frequently in infants and children; therefore, gentleness is 
especially essential in these cases. Perforation of the pelvis of the 
kidney may also result from chemical necrosis following the acci- 
dental injection of a strong alkali or other irritant. Osgood and 
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Campbell** report such a case in which sodium hydroxide was mis- 
taken for a solution of sodium iodide. I have been informed that 
a similar unfortunate accident, resulting in death ten days later, oc- 
curred in a San Francisco hospital. Osgood and Campbell’s patient 
also died. 

I believe that it is impossible to perforate a normal kidney pelvis 
in an adult with an ordinary catheter or bougie introduced through 
either a lens or a Kelly cystoscope unless the catheter is reinforced 
by a metal stylet inserted as far as the eye of the catheter. Seven 
fresh apparently normal human kidneys with from 1 to 3 inches 
of the ureters attached were obtained at autopsy. An attempt was 
made to perforate their pelves with plain, Garceau and Blasucci 
‘catheters and with ureteral bougies. This proved to be impossible. 
The segments of the ureters were then removed as far as the ure- 
teropelvic junction and, holding the kidneys firmly in the left hand, I 
attempted to perforate the pelves with similar catheters and bougies 
introduced at this point. Although much greater force was applied 
than would be possible through a cystoscope, the pelves were not 
perforated. A catheter was then reinforced with a wire stylet ex- 
tending almost to its eye. This was introduced at the ureteropelvic 
junction and sufficient force applied to break the tip of the catheter. 
The stylet then perforated the renal pelvis and capsule. These ex- 
periments demonstrated the danger in using wire stylets in ureteral 
catheters. They also confirm the results obtained by Wesson.** The 
latter found it necessary to use a pointed (whalebone tip) catheter 
in order to perforate the kidney pelvis. 


BACKFLOW AND EXTRAVASATION 


The kidney pelvis may be ruptured by excessive pressure during 
the injection of pyelographic media resulting in extravasation into 
the parenchyma or even through the capsule of the kidney into the 
perinephritic tissues. Pyelovenous backflow resulting from rupture 
into the veins is not uncommon. Tubular and lymphatic backflow 
are also occasionally seen. Pyelovenous backflow received very lit- 
tle attention after Gignon’ first reported this condition in 1856 until 
the recent studies of Hinman and Lee-Brown.® The latter as well 
as Fuchs,* Scott** and others have shown that pyelovenous backflow 
may result from pressures used in clinical pyelography. Hinman 
and Lee-Brown found that it occurs in dogs at pressure equal to or 
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even less than that of urinary secretion. Eichler* observed tubular 
backflow in three and pyelovenous backflow in two of 100 cases 
following the injection of umbrenal under slow uniform pressure 
which was interrupted if the patient complained of the slightest 
pain. Usually. 4 c.c., never over 6 c.c., of the medium were em- 
ployed. (I believe that much harm may occasionally be done by the 
common custom of filling the kidney pelvis to the point of discom- 
fort, especially in the presence of renal pathologic lesions. ) 


Fig. 3. (left) Pelvis and calices of left kidney incompletely outlined by excre- 
tory urography. (right) Poorly defined middle calix surrounded by several 
blotchy shadows. Retrograde urography. 


O’Conor,” confirming the work of Keyes,* found metallic silver in 
the most distant collecting tubules after injecting silver nitrate so‘ u- 
tion into the kidney pelvis and completely obstructing the ureter for 
twenty minutes. Using the same technic, he found that mercuro- 
chrome had reached the glomeruli by passing directly up the lumina 
of the tubules, especially. at the poles of the kidney. No silver ni- 
trate or mercurochrome was found in the opposite kidney in these 
cases. Dogs were used in O’Conor’s experiments. I saw one death 
following the injection of collargol in a urological service with 
which I was connected at the time when this medium was exten- 
sively used. Fatalities were also reported in the literature by other 
urologists. 

The danger accompanying extravasation into the interstitial or 
perinephritic tissues and backflow into the tubules, veins and lym- 
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phatics in the presence of pelvic infection is obvious. Ciocca, quoted 
by Eichler,* demonstrated organisms in the venous blood of dogs 
and rabbits ten minutes after their injection into the kidney pelves. 


These complications are more apt to occur in the hands of the in- 
experienced when a syringe without manometric control is em- 
ployed. for injection. They are less common following excretory 
urography; biit are sometimes seen in apparently normal cases, al- 
though more prone to octur in the presence of chronic inflammation, 


Fig. 4. Perforation of right kidney 
pelvis by catheter. 


stones, ulcers, pyonephrosis and marked hydronephrosis. Spasmodic 
contraction of the kidney pelvis or calices, especially in the pres- 
ence of obstruction, is probably also of etiologic significance in these 
conditions. The shadows accompanying extravasation into the renal 
parenchyma as well as backflow may be responsible for the erro- 
neous diagnosis of tuberculosis, tumor or other lesions of the kidney 
(Fig. 3B). It has been found that sodium iodide solution produces 
more or less irritation and edema of the pelvic mucosa and occa- 
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sionally hematuria; consequently, non-irritating media such as skio- 
dan or hippuran should be used when possible. 


I wish to review very briefly four cases of perforation of the 
calices of the kidneys by ureteral catheters, eight cases of primary 
rupture of the pelvis extending through the capsule of the kidney, 
ten cases of rupture of the pelvis with extravasation into the paren- 


chyma of the kidney, lymphatic or pyelovenous backflow and one 
case of tubular backflow. 


Fig. 5 (left). Perforation of right kidney pelvis by catheter and subcapsular 
extravasation. 


Fig. 6 (right). Perforation of both kidney pelves by catheters in an infant 
eight months old. 


PERFORATION OF THE’ PELVIS OF THE KIDNEY WITH URETERAL 
CATHETER 


Case 1.—The upper calix of the right kidney in an adult with pyelo- 


nephritis was perforated by a ureteral catheter (Fig. 4). No reac- 
tion followed. 


Case 2.—A calix of the right kidney of a child nine years of age with 
bilateral pyelonephritis was perforated by a ureteral catheter (Fig. 5). 
Subcapsular extravasation followed the retrograde injection of sodium 
iodide for pyelography. The patient complained of pain in the kidney 
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region for twenty-four hours. This was relieved by hot baths and co- 
dein. 


Case 3.—Calices of both kidneys of a female infant eight months of 
age with bilateral pyelonephritis were perforated by ureteral catheters 
(Fig. 6). No reaction followed. 


Case 4.—The fourth example of perforation of the kidney pelvis is 
described under Case 22 (Fig. 7). 


Fig. 7 (left). Perforation of right kidney pelvis by a catheter, bilateral pyelo- 
venous backflow and lymphatic backflow in the left kidney. 

Fig. 8 (right). Rupture extending through the capsule of left kidney. Ex- 
travasation along upper border of kidney and throughout renal parenchyma. 


RUPTURE OF THE PELVIS EXTENDING THROUGH THE CAPSULE OF 
THE KIDNEY 


Case 5.—Rupture apparently extending through the capsule (Fig. 8) 
with extravasation along the upper border of the left kidney, as well 
as throughout the renal parenchyma, occurred during pyelography in a 
woman with bilateral pyelonephritis. Notwithstanding the extent of the 
extravasation, no reaction followed. 


Case 6.—A rupture extending through the upper calix and capsule 
of the left kidney with perirenal extravasation followed the injection 
of 75 c.c. of skiodan in an adult with calculous pyonephrosis. The pa- 
tient died following incision and the insertion of a nephrostomy tube. 
(Reported by Baretz.*) 


Case 7.—A rupture extending through the upper calix and capsule 
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of the right kidney with extravasation and the formation of a peri- 
nephritic abscess followed the injection of pyelographic medium in an 
adult with pyelonephritis. The resulting pain and symptoms of sepsis 
disappeared and the patient recovered following incision of a large 
abscess communicating with the kidney. Pyelovenous backflow was 
also present in this case. (Reported by Baretz.’) 


Case 8—A rupture extending through the capsule of the right kid- 
ney with perirenal and peri-ureteral extravasation resulted in the for- 
mation of a perinephritic abscess in an adult with hydronephrosis. The 


symptoms of sepsis disappeared and recovery followed drainage. (Re- 
ported by Baretz.’) 


Case 9.—A rupture through the capsule of the right kidney with 
perirenal extravasation and abscess formation followed injection of 
the kidney in a patient with ureteral stricture. Pain in the kidney re- 
gion and fever disappeared following incision and drainage of the ab- 
scess. (Reported by Painsevre.) 


Case 10.—Rupture through the lower calix and capsule with extrav- 
asation followed injection in a patient with a stone in the kidney. Re- 
covery followed nephrectomy. (Reported by Painsevre. ) 


Case 11.—Rupture through the pelvis and capsule of the right kidney 
with intrarenal and extrarenal extravasation followed syringe pressure 
during the injection of the kidney in a patient with calculous pyone- 
phrosis. Marked symptoms of sepsis followed. Incision and drainage, 


not proving satisfactory, nephrectomy was required. (Reported by 
Kindall.’°) 


Case 12.—Rupture through the capsule of the left kidney, peritonitis 
and death followed injection of collargol in a young girl with hydro- 
nephrosis. Collargol was found in the tubules and glomeruli as well 
as in the parenchyma of the kidney. Necrotic areas were also present 
in this organ. (Reported by Hoffman.’) 


The syringe method of injection was used in these cases. 


RUPTURE OF THE KIDNEY PELVIS AND EXTRAVASATION INTO 
THE PARENCHYMA 


Case 13—A woman had suffered from pain in the left lumbar re- 
gion for four years. Urinalysis was negative except for numerous 
blood cells in the urine from the left kidney. The renal pelvis and 
calices of the corresponding kidney were incompletely outlined by ex- 
cretory urography (Fig. 3B). A retrograde pyelogram showed a poorly 
defined middle calix surrounded by several blotchy shadows (Fig. 3B). 
The kidney was removed seven days later following the pre-operative 
diagnosis of tuberculosis or tumor. No pathologic lesion was found on 
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examination. The defect in the pyelogram was probably due to ex- 
travasation of the opaque medium following rupture of the kidney pel- 
vis. Parenthetically, extravasated sodium iodide solution is usually ab- 
sorbed within twenty-four hours. 


Case 14.—The left renal pelvis of an adult with pyelonephritis was 
ruptured during retrograde injection. This was followed by pain in 
the kidney region and elevation of temperature lasting four days. 
There was complete recovery. 


Fig. 9 (left). Rupture of both kidnéy pelves with extravasation of sodium 
iodide solution. 

Fig. 10 (right). Rupture of left kidney pelvis with subcapsular extravasation 
of sodium iodide solution in an infant ten months old. 


Case 15.—Both kidney pelves (Fig. 9) were ruptured during retro- 
grade injection in a woman with prolapsed kidneys and kinking of the 
ureters. Severe pain in the back, requiring morphine and hot baths, and 
an elevation of temperature for twenty-six hours followed this proce- 
dure. There was complete recovery. 


Case 16.—Rupture of the left kidney with subcapsular extravasation 
(Fig. 10) followed injection in a female infant ten months old suffer- 
ing from pyelitis with a temperature of 104 degrees. No reaction fol- 
lowed. 


Case 17.—Rupture of the pelvis of the kidney in an adult with cal- 
culous pyonephrosis was followed by the formation of an abscess which 
later ruptured through the capsule producing a perinephritic abscess. 
The kidney was removed. (Reported by Kindall.’°) 


The characteristic blotchy appearance due to extravasation was seen 
in these cases. The syringe was used for injection. 
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LYMPHATIC BACKFLOW 


Injected lymphatics appear as irregular striations extending from 
the kidney pelvis or calices toward the vertebral column. 


Case 18.—Lymphatic backflow followed injection of the right kidney 
(Fig. 11) in an adult with a stone in the lower third of the corre- 
sponding ureter. No untoward symptoms followed the pyelography. 
(Courtesy of Doctor Ludwig A. Emge.) 


Fig. 11 (left). Lymphatic backflow in right kidney. 
Fig. 12 (right). Lymphatic backflow in the right kidney. 


Case 19.—Lymphatic backflow followed injection of the right kidney 
(Fig. 12) in an adult without demonstrable renal pathology. No un- 
toward symptoms followed the pyelography. (Courtesy of Doctor 
Ludwig A. Emge.) 


Case 20.—A case of lymphatic backflow is described in Case 22 
(Fig. 7). The latter is unusually interesting because of the combination 
of perforation of the kidney pelvis by the catheter, pyelovenous back- 
flow in both kidneys and lymphatic backflow in the left kidney. 


Case 21.—Lymphatic backflow in both kidneys is seen in Figure 13. 
The gravity method was used in 50 per cent of twenty-two cases of 
lymphatic backflow found in the literature or concerning which I have 
personal knowledge. No chyle was detected in five of ten cases in 
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which the urine was routinely examined at the time of pyelography. 
(The stereotype test of examining the urine after ingestion of a large 
quantity of cream was not used in many of the cases.) 


Fig. 13 (left). Lymphatic backflow in both kidneys. 
Fig. 14 (right). Tubular backflow in right kidney. 


PYELOVENOUS BACKFLOW 


Case 22.—Bilateral pyelovenous backflow as well as perforation of 
the right kidney pelvis by a catheter and lymphatic backflow in the left 
kidney (Fig. 7) were demonstrated in the pyelograms of an adult with 
bilateral ureteral strictures, an infected left kidney and an indefinite 
mass in the right upper quadrant. The patient complained of severe 
pain during the injection of the sodium iodide solution used for pye- 


lography. Operation later revealed a hypernephroma of the right 
kidney. 


The arcade-like appearance characteristic of pyelovenous backflow 
is demonstrated in this case. 


TUBULAR BACKFLOW 


Case 23.—Tubular backflow (Fig. 14) was demonstrated during pye- 
lography in an adult who complained of pain in the left lower quad- 
rant. The left kidney was ectopic. No reaction followed. The pyelo- 
grams of the right kidney showed the brush-like appearance charac- 
teristic of tubular backflow. 
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A study of these cases reveals several facts of clinical impor- 
tance. The syringe method was used for injection in the majority. 
Some pathologic changes in the kidney were present prior to pye- 
lography in every instance, with two possible exceptions. The kid- 
neys contained one or more calculi in five cases. Extrarenal ex- 
travasation occurred in all of the eight cases with rupture through 
the capsule of the kidney. No reaction occurred in the patients with 
perforation of the pelvis by the catheter or in the patients in whom 
lymphatic or pyelovenous backflow only could be demonstrated. 
Six of the patients with rupture through the capsule of the kidney 
recovered, three of them after incision and drainage and two after 
nephrectomy. No untoward symptoms were observed in one case. 
Two of the patients with rupture through the capsule of the kidnev 
died, one following nephrostomy and one of general peritonitis. 
Three patients with rupture through the pelvis only suffered no re- 
action. Two had pain and fever of short duration. The patient 
with the rupture through the pelvis and secondary rupture through 
the capsule recovered following nephrectomy and drainage. 

It would seem from the above statistics that rupture through the 
renal capsule is the most dangerous complication associated with in- 
jection of the kidneys for pyelography. Operation is usually indi- 
cated. Recovery is to be expected in the majority of cases follow- 
ing extravasation limited to the parenchyma of the kidney and in 
the various types of backflow in the absence of ureteral obstruction. 


SUMMARY AND CONCLUSIONS 


Excretory urography furnishes sufficient data for exact diagnosis 
in a limited number of cases; in the others it must be supplemented 
by retrograde injections. 

Better visualization of the renal cortex following excretory urog- 
raphy is an important factor in the diagnosis of those tumors of 
the kidney that do not involve or exert pressure on the kidney pel- 
ves or calices. 

It is impossible to perforate a normal kidney pelvis with an ordi- 
nary ureteral catheter. 

Extreme gentleness should be employed in the catheterization and 
injection of the kidney pelvis in infants and young children. 

Injury to the kidney and backflow is not uncommon during ret- 
rograde pyelography. 
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Filling the kidney pelvis to the point of discomfort is sometimes 
a dangerous procedure. 


The principal danger accompanying extravasation into the paren- 
chyma of the kidney and in the various types of backflow lies in the 
dissemination of infectious material. 


Extravasation into the renal parenchyma may be responsible for 
mistakes in diagnosis. 


With two possible exceptions some renal pathologic changes were 
present prior to retrograde pyelography in the cases reported in this 
article. The kidneys contained one or more calculi in five cases. 


Rupture extending through the capsule of the kidney is the most 
dangerous complication associated with retrograde pyelography. 
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DISCUSSION 


Dr. WitiiaM C. Quinsy (Boston, Mass.): I wish to show the 
Society one slide illustrative of the clinical aspect of Dr. Ran- 
dall’s most brilliant pathologic investigation, relating to the place 
in which renal calculi originate. I doubt if it would have been 
possible to make an adequate roentgenologic diagnosis of this 
pyelogram if Dr. Randall’s work had not already existed. 

The patient complained of symptoms on the right side due to 
a very evident calculus in the renal pelvis, but in the x-ray of the 
left side you see in six of the minor calices a new formation of 
opaque material, undoubtedly an early stone in each of these 
papilla of the kidney in which no symptoms existed. 


Dr. JoHN Cautxk (St. Louis, Mo.): I do not expect to discuss 
the formation of stone except to compliment Dr. Randall on the 
very beautiful piece of work he is doing. Years ago, Levaditi, 
Ehrlich and others showed that the fundamental lesion for stone 
formation and calcareous implantation was tissue death and necro- 
sis. Levaditi was able to reproduce calcium deposit in the papil- 
le years ago by vinylamin. 

The reason I arise is that historically this appeals to me, because 
back in the Stone Age, twenty-five years ago, I presented this as 
my original thesis to this Association. The title was “Obstructive 
Calcareous Papillitis.” 

(Slide) This just bears on what Dr. Randall and Dr. Quinby 
said. This is an encrusted papilla with a very dense sclerosis and 
inflammatory reaction of the papilla with a retention cyst back of 
it. 

(Slide) The cyst was removed through nephrostomy and it 
shows nicely the whole pyramid was removed with the papilla 
showing the incrustation. 

(Slide) Here we see the incrusted salts up in the papillary por- 
tion of the kidney. The following year, in Washington, I re- 
ported several other cases of this calcareous incrustation of the 
papilla and renal pelvis. I think it is a very beautiful piece of 
work Dr. Randall is conducting. 
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While traumatic injuries of the bladder are not common, the sub- 
ject has commanded attention in the literature from the days of 
Hippocrates.® In earlier times the outlook was extremely bad, and 
apparently no survival following surgical measures was reported 
before 1876 when Walther of Pittsburg performed a successful 
laparotomy. The diagnosis and treatment are rendered particularly 
difficult because of the frequent lack of history and outward evi- 
dences of trauma, and the common association of other injuries. 

Bladder injuries are commonly divided into two groups—rup- 
tures due to blows or falls or compression injuries, and perforations 
from without or from within the bladder. The two words will be 
used advisedly with such meanings in the following pages. 


PROGNOSIS 


The high mortality rate is emphasized in a study made by M. F. 
Campbell’? of our clinic, and published in 1929. He found in the 
records of Bellevue Hospital (including the four surgical services 
as well as the urological department) fifty-five cases of rupture of 
the bladder in fourteen and one-half years. This represented an in- 
cidence of one in approximately 5,500 surgical admissions. There 
was a total mortality rate of 63.6 per cent. These figures are quite 
comparable to those of other writers. It must be understood that all 
of the hospital cases were included; some of these patients did not 
leave the emergency ward alive, in fact, two died within ten min- 
utes after admission. 


The outlook for puncture wounds, including gun-shot injuries, 
is not quite so bad. In the past twelve years we had, in all depart- 
ments of the hospital, ten such cases with four deaths. The condi- 
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tion is more obvious, the diagnosis more quickly and accurately 
made, and hence operation more promptly performed. 


ETIOLOGY 


The etiology of bladder rupture has received much attention. 
The main theme is that the greater the distention of the viscus at 
time of injury, the greater the probability of rupture from a blow. 
which causes increased hydrostatic pressure producing rupture of 
the bladder in explosive fashion. The empty bladder is fairly im- 
mune from injury unless it be punctured as by a splinter of bone, a 
bullet, knife or urethral instrument. Spontaneous ruptures are re- 
ported. In these instances there is usually disease of the bladder 
wall, such as ulcer or diverticulum, which renders the bladder more 
vulnerable, and the weakest spot gives way to a slight trauma or 
unusual vesical pressure. We had two such cases, rupture of an 
ulcer (probably luetic) and rupture of a distended bladder on bend- 
ing the body to pick up a match from the floor. Various types of 
trauma are recorded. Blows, kicks, falls and crushing injuries are 
most common; the automobile accounts for a large proportion of 
cases (according to the literature but not in our own experience) ; 
lifting heavy weights or even straining at stool may be sufficient. 
Ballenger’ and Kretschmer’ have pointed out that explosions of gas 
during transurethral resections may cause rupture of the bladder. 
Alcoholism and other states of mental irresponsibility are predispos- 
ing causes, and make difficult an early diagnosis. Alcoholism was a 
factor in over half of our group of cases, to be considered later. 

Injuries to other viscera and fractures are relatively frequent. 
The possibilities of multip'e injuries, and especially when associated 
with alcoholism, present varying and puzzling problems, Fractures 
of the pelvic bones represent the most frequent complication and in 
Campbell’s series they were found in over 36 per cent of the cases. 
Reversing the study, in 166 patients with fracture of the pelvis at 
Bellevue Hospital, bladder ruptures were demonstrated in 15 per 
‘cent and in many other cases there were symptoms suggesting a 
vesical injury. 

We wish particularly to consider more closely the diagnosis and 
treatment of the bladder injuries of all types which reached the 
urologic wards at Bellevue Hospital during the past twelve years. 
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There were twenty-seven such cases, twenty-six male patients and 
one female, all operated upon, which represented about 45 per cent 
of all patients with bladder injuries admitted to all services of the 
hospital during that time. This affords a clearer picture of the out- 
look for bladder injuries per se, in the patients not moribund on 
admission ; the latter remained in the emergency room on supportive 
treatment. Those patients presenting clear evidence of associated in- 
juries to other viscera (often more urgent in their demands) were 
sent to the general surgical wards, if they were removed at all from 
the emergency department. 


DIAGNOSIS 


There was lacking a history of trauma in six patients who were 
alcoholic and in one psychopathic individual. Also it was a fact that 
rarely did one find outward signs of suprapubic injury unless there 
was a puncture wound. The commonest experience is to see a pa- 
tient in a stupor, alcoholic, nauseated and sometimes vomiting, and 
complaining of abdominal pains. Attention may not be called to the 
urinary tract for hours, not until it is realized that no urine has 
been passed. The catheterized specimen is usually bloody but may 
be only blood tinged, and the color may be thought due to instru- 


mentation of an obstreperous patient or possibly to one of many 
other sources of hematuria. 


We may loosely place the problems confronting us in three 
groups. First, the general picture—there may be pallor, rapid feeble 
pulse, low blood pressure, fever, and perhaps coma. Secondly, we 
must decide whether there be any injury of the urinary tract. In 
considering whether there be rupture or perforation of the bladder, 
local suprapublic tenderness, inability to urinate and bloody urine 
obtained by catheter are suggestive. Signs of peritonitis with per- 
haps free fluid may mean urine-or blood in the peritoneal cavity or 
injury to the gut. But on the other hand these serious conditions 
may exist with no clear indications, especially if the patient be in 
deep coma. Thirdly, we must be greatly concerned over other in- 
juries. Are they of greater immediate importance than the bladder 
lesion? 

If the patient be in coma, uremia, diabetes or poisoning may be 
the diagnosis, but signs of trauma must be diligently sought as fail- 
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ure to make an early diagnosis of rupture of the bladder may mean 
death of the patient. Shock, hemorrhage and infection may explain 
existing general conditions. Delay in diagnosis may permit further 
bleeding, and sepsis increases rapidly with time; moreover, late op- 
erations are often more difficult. Evidences of marked hemorrhage 
indicate the need for transfusion before any proposed operation, 
and severe shock demands primary attention before operation can 
be considered. 

The fallacies of the diagnosis by catheter of a traumatic opening 
in the bladder wall have been pointed out many times. There may 
be found only a little bloody urine, or a very large amount of drain- 
age may follow catheterization (1,500 c.c. in one case of one group, 
and 7,000 c.c. in another) and in reality come from the peritoneal 
cavity through a rent in the bladder. Only physiologic saline should 
be used if irrigation is employed. One may fail to obtain all the 
fluid injected because of a rent in the bladder wall or because the 
catheter is blocked by blood-clots or a papilloma. On the other 
hand, one may obtain in return the same amount of fluid as that in- 
jected, even in the presence of a hole in the bladder wall; the trau- 
matic opening may be temporarily sealed or indeed blocked by intes- 
tine or omentum (as in three of our cases) or by infiltration of the 
adjoining tissues. Such a test was done on a patient seen in consul- 
tation, five days after a hernia operation. She had signs of general 
peritonitis with free fluid, was able to pass several ounces of blood- 
free urine at a time, and the total irrigation fluid returned from the 
bladder promptly. Yet at laparotomy several quarts of urine were 
evacuated from the peritoneal cavity, and a clean round hole was 
found in the bladder. This had followed sloughing of a mass suture 
applied at the first operation for bleeding from the bladder wall 
which had formed part of the original hernia. 

However, cases of bladder rupture often require catheteriza- 
tion, and incidentally valuable points of information are obtained, 
although the diagnosis is not completed. Indeed, in some cases the 
first indication of a ruptured bladder is obtained from catheteriza- 
tion. 


We have found cystoscopy particularly helpful. Its use has been 
deprecated by some authors, but we believe its diagnostic value 
overshadows possible harm. The rent in the bladder was seen in 
eleven of thirteen cases cystoscoped. Although the radiographic 
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methods are theoretically preferable, cystoscopy often provides a 
more ready means of obtaining a rapid diagnosis, especially under 
emergency conditions. Occasionally the actual presence of a rent 
in the bladder wall was proven by the easy passage of a ureteral ca- 
theter a centimeter through the opening. In one case a positive di- 
agnosis was suspected, although the lesion was not seen, because 
the bladder failed to dilate when fluid was injected through the 
cystoscope; in the other negative case the cystoscope field was too 


Fig. 1 (left). Sodium iodide cystogram demonstrating rupture of the bladder. 
Fig. 2 (right). Sodium iodide cystogram demonstrating rupture of the bladder. 


bloody for satisfactory vision. The passage of any urethral instru- 
ment involves the possibility of carrying infection from the urethra 
to the bladder and hence perhaps to the peritoneum. But the risk to 
the patient is not great, as one is prepared to operate promptly after 
the diagnosis of rupture is made. In some of these cases, rupture 
of the bladder was hardly suspected; the patients complained of 
urinary retention, and the suprapubic dullness simulated a distended 
bladder ; but cystoscopy established the correct diagnosis. 


True it is that five of the thirteen patients examined cystoscopi- 
cally ultimately died, but we believe the cystoscopy should not be 
held accountable. All were operated upon promptly after cystos- 
copy. Two had general peritonitis prior to this examination (prov- 
en by operation) ; the third was a psychopathic individual with an 
extra-peritoneal rent in the bladder wall of ten days’ standing; the 
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fourth was an alcoholic patient, operated upon eighteen hours after 
a fall, who became violently delirious and died on the second post- 
operative day; and the fifth, a man with advanced urinary tubercu- 
losis and non-protein nitrogen of 60, died anuric the second day 
after operation. 

Cystograms made with injected air’ or with a radiopaque solution 
have been employed successfully by us. Crane and Schenck* re- 
ported thirteen out of fifteen cystograms made with skiodan or so- 


_Fig. 3 (left). Air cystogram demonstrating rupture of the bladder, air out- 
side of the bladder but confined to the pelvis by peritoneal adhesions. 


Fig. 4 (right). Air injected into the bladder appears under the diaphragm. 


dium iodide to be definitely diagnostic. It is most important that a 
plain film be made of the abdomen before as well as after air is in- 
jected into the bladder through a catheter, in order to identify any 
possible additional air spaces within the peritoneum or about the 
bladder after the injection. Cystograms with an iodide solution will 
usually show the presence and position of a rupture. More recently 
it has been suggested’ that the same information may be obtained 
by an intravenous injection, thus avoiding urethral instrumentation. 
This has been tried but once by us, and the evidence was not conclu- 
sive. 

Among our twenty-seven patients there were eleven who were 
alcoholic or psychopathic and gave no history of injury on admis- 
sion; there were five puncture wounds which were obvious enough, 
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five automobile accidents, five falling accidents, and one man had 
been kicked in the abdomen. 

Difficulty in urination, sometimes complete retention, and abdomi- 
nal or suprapubic pain were the most common symptoms. Abdom- 
inal tenderness was present in all, but the maximum point of tender- 
ness varied greatly; rigidity was frequently noted. The urine was 
usually bloody, but in several cases showed only microscopic red 
cells. 

About half our cases, including the two gun-shot wounds, one 
stab wound and two punctures produced by lithotrite and cysto- 
scope, were rather rapidly diagnosed. They each gave a clear his- 
tory or presented unmistakable evidence of trauma, all had bloody 
urine, and the diagnosis of ruptured bladder was confirmed by 
cystoscope or one of the radiographic methods. 


TREATMENT 


The treatment of traumatic injury of the bladder is prompt sur- 
gery (if the patient’s condition will permit), drainage of the bladder 
and of the injured area, and suture of the rent in the bladder wall, 
although some authors consider the closure of the opening unneces- 
sary. Fortunately, most ruptures occur in the dome of the viscus 
and hence are readily accessible. However, they may be found near 
the vesical outlet or on the floor, and, of course, gunshot and other 
perforating injuries may involve the floor. In such cases perirectal 
and perineal extravasation may be encountered, and should be ade- 
quately drained. 

Sometimes the rupturé is so near the cystotomy incision, it may 
be conveniently joined thereto before the placing of the drainage 
tube and suture of the exploratory opening. Perforations on the 
floor are sometimes irregular, ragged and edematous. In such cases 
it is wise to mobilize the bladder and carry an incision from the 
midline to the perforation, to be sure the deepest portion of the 
latter is reached and to make possible a débridement of the injured 
tissue if necessary. Suture of the bladder wall is then done, working 
from the depth of the wound outward. This technic ensures good 
extravesical drainage. Whatever the method of suture of the blad- 
der opening, the essential factor is efficient extravesical drainage. 
Intravesical suture with extravesical drainage was employed once 
with recovery. This is not advised except as a time-saving method 
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in dealing with a very ill patient. Indeed, one must remember that 
actual suture of small openings is not essential if proper drainage 
be established. 

We believe suprapubic cystostomy should always be done. In 
one of our cases the operator sutured an intraperitoneal rupture and 
drained the peritoneum, but depended on an indwelling urethral 
catheter to keep the bladder empty. The delirious patient pulled the 
catheter out twice, adding to the difficulty of postoperative care and 
perhaps contributing to his death two days later. 

We would urge exploratory laparotomy in most cases, particu- 
larly the early ones, as one must always be on the lookout for other 
visceral injuries. Serious intraperitoneal injuries are probably au- 
tomatically ruled out in individuals who have lived long enough to 
be regarded as “late cases.” In one patient with no history of in- 
jury, the operator encountered at once an extraperitoneal rupture, 
yet he explored the peritoneum and was rewarded by finding an 
acute appendix. 


MORTALITY 


In our group of twenty-seven patients, all operated upon, there 
were ten deaths (37 per cent). Of fourteen patient with intraperi- 
toneal ruptures, eight died, while there were but two deaths among 
thirteen with extraperitoneal injuries alone. One of the latter, a 
psychopathic individual, was admitted and operated upon the tenth 
day after injury, and died four weeks later of sepsis. The other 
death followed a gun-shot injury of the left thigh; the bullet entered 
the body at the junction of the scrotum and perineum, went 
through one border of the vesical neck and out through the right 
wall of the bladder, lodging in the right sacro-iliac joint. The gen- 
eral condition was bad, the operation was performed within eight 
hours after injury and the patient reached the ward in fair condi- 
tion, but he was wildly delirious and died suddenly in a few hours. 
Necropsy was not obtained. 

Considering now the eight deaths following intraperitoneal rup- 
tures, three patients came to operation on the third and two on the 
fourth day after accident and all had general peritonitis. The sixth 
of this group, an alcoholic patient, operated upon within eighteen 
hours after a fall, died in two days in delirium and shock. The 
seventh was given a pre-operative transfusion and although in criti- 
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cal condition was explored about twelve hours after a fall down an 
elevator shaft; he died two days later of shock, pneumonia, and 
fracture of the pelvis and skull. The eighth patient had had left 
nephrectomy nine years, and double orchidectomy one year before 
admission ; operations were done elsewhere and supposedly for tu- 
berculosis. He had great urinary frequency, hematuria and pyuria. 
The non-protein nitrogen of the blood was 60. Cystoscopy under 
spinal anesthesia by one of the house staff resulted in bladder perfo- 
ration. Operation two hours later revealed an intraperitoneal rup- 
ture; this was sutured and extraperitoneal bladder drainage was 
institute; non-protein nitrogen was 120 the next day, and the pa- 
tient died from anuria on the second day after operation. 

We know that in some instances urine may remain for days 
in the peritoneal cavity without fatality, while at other times per- 
itonitis develops rapidly. Hence, it seems likely that early peritonitis 
is due to an infection present in the urine before injury. 

If there are evidences of severe shock, one must postpone oper- 
ation until definite improvement is noted. But with no shock, we 
may expect better results from the earlier operation and particularly 
with intraperitoneal injuries. Rouvillois and Ferron*® reported 11 
per cent mortality in the cases operated upon within twelve hours, 
and 43.7 per cent in late cases. De Tainowsky* found a mortality of 
26 per cent in cases operated on within twenty-four hours, and 45 
per cent in later ones. 

We believe that rupture or perforation of the bladder from their 
very nature and the frequency of grave complications will always 
be accompanied by a high niortality rate. Such injuries occur more 
commonly in alcoholic or demented patients, poor operative risks at 
best, from whom little or no history may be obtained, making early 
diagnosis difficult. Peritonitis or extensive extravasation of blood 
and urine with infection are always grave possibilities; and the 
incidence of pneumonia will be high in alcoholic patients and those 
placed in fixed positions because of serious fractures. Obviously, 
early diagnosis is of paramount importance if we would keep the 
mortality at the minimum rate. 


SUMMARY 


1. Rupture of the bladder is differentiated from perforation. 
The mortality of the former group is higher than that of the latter. 
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2. Etiology of rupture of the bladder is briefly described. The 
importance of alcoholism as a contributing cause is emphasized. 
Complications are frequent, especially fracture of the pelvic bones. 


3. Twenty-seven cases of all types of bladder injury involving 
rupture or perforation are reported. There were eight deaths in 
fourteen patients with intraperitoaeal injury; and two deaths in 
thirteen patients with extraperitoneal injury alone. 


4. Clinical signs and special methods of diagnosis are discussed. 
Radiographic methods are theoretically preferable, but cystoscopy 
has in practice been more readily applied and has given nearly 85 
per cent positive diagnosis. If operation is performed promptly, we 
doubt whether it adds to the risk. Diagnosis by catheter is noto- 
riously unreliable. 


5. Early diagnosis and treatment are vitally important. 


6. Treatment is prompt surgery, efficient drainage of the site of 
injury and of the bladder. We prefer suture of the traumatic open- 
ing, but this is not always essential. Exploratory laparotomy is 
important, especially in early cases. Treatment of shock or a trans- 
fusion may be required before operation can be considered. 
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MALIGNANCY OF BLADDER OCCURRING IN A 
HUNNER ULCER 


FRANCIS R. HAGNER, M.D. 
Washington, D. C. 


It is safe to assume that we have all had the same experiences 
with elusive or solitary ulcers of the bladder. I have had but one 
case seemingly cured. As this patient has been well for a long time 
after being treated at intervals for ten years, I feel that a definite 
cure was effected. 


To every patient with this distressing trouble I have pointed out 
the definite tendency to, and certainty of, recurrence, and stated that 
this must be understood, as I have seen, during many years, but one 
seeming cure. Furthermore I advise check-ups and treatments over 
a long period. To offset these statements I have been able to tell 
patients that the condition remains or persists only in its simple 
form, never becoming malignant. A most recent experience, how- 
ever, forces me to modify this view. In a brochure Dr. Hunner, 
who gives voice to this same experience, tells of a case occurring 
some three years ago, the only one in his experience, in which a 
solitary ulcer became malignant. He writes: 

“On discovering an elusive ulcer and outlining to the patient that 
she will probably never be entirely cured of the lesion I have often an- 
ticipated the next question with the assurance that the lesion is not of 
a cancerous nature. Until two months ago I have been able to give 
further assurance that I have never seen one of these ulcers develop 


into a cancer. Unfortunately, I now have to modify this comforting 
view of the matter.” 


REPORT OF CASE 


Miss E. R., a well preserved woman seventy-one years of age, pre- 
sented a history of fibroid removal in 1915. She recovered and was in 
good health for ten years. In 1925 she consulted me for pain in her 
right kidney region and vesical irritation. The urine contained pus. 
On examination a right pyelonephritis was diagnosed and treated, with 
disappearance of symptoms after several lavages of the kidney pelvis. 
She remained free of symptoms from 1925 to 1934, a period of nine 
years. In the spring of 1934 she had neuritis of the right arm and 
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began to have bladder irritation and frequency. She consulted me on 
November 23, 1934. Her urine was sparkling, clear and free of pus, 
but an occasional red cell was noted. Cystoscopy was performed two 
days later. Bladder capacity was seven ounces; the organ appeared 
normal except that in the vertex to the left of the median line a typical 
Hunner or solitary ulcer, linear in character, 3 cm. long, was noted, 
with the usual scarring and slight bleeding on distention of the bladder. 
This was fulgurated several times and other treatment used from No- 
vember, 1934, to November, 1935. She was fairly comfortable, but as 
the irritation began again she returned in November, 1936, two years 
after the diagnosis of solitary ulcer. At this time cystoscopic examina- 
tion was again made, and the appearance of the ulcer to the left of the 
median line was unchanged. A light fulguration was used with almost 
complete relief of symptoms. 

The patient was not again seen from November, 1936, until March, 
1937. During this time she had been comfortable, but for the week 
previous to her visit to me she had noticed, for the first time, blood in 
the urine. Cystoscopy was done at once, on March 25. There was a 
sessile growth with definite infiltration at the edges and slight ulcera- 
tion in the center. The size was estimated at 1.5 x 2 cm. A resection of 
the bladder was done on March 29. The growth in the prevesical space 
was much larger than that noted in the bladder. The parietal perito- 
neum covering the growth was removed with the tumor. She has 
made a good. operative recovery. 

This patient was under observation two years and four months be- 
fore the resection of the bladder. Cystoscopy had been done last, as 
stated, in November, 1936, two years after the diagnosis of the solitary 
ulcer. At that time there had been no change in its appearance, and it 
is thus evident that at some time between November, 1936, and March, 
1937, the character of this lesion in the bladder had changed. 

Following is the report from the pathologist on a specimen of blad- 
der tumor: Sections showed a fibromuscular wall partially covered by 
a layer of transitional epithelium. Extensive ulceration and concomi- 
tant chronic inflammatory reaction were seen where the epithelium 
was missing. All the deeper layers of the section were infiltrated by 
irregular groups of epithelium, the elements of which varied consider- 
ably in morphology and arrangement. Mitotic figures were occasion- 


ally seen. There was a suggestion of cystic or acinar formation. Di- 
agnosis: Adenocystic carcinoma. 


This report of malignancy is made as it is surely a rare sequel to 


solitary ulcer, although we would expect in such a lesion more fre- 
quent malignant changes. 





DISCUSSION 


Dr. BENJAMIN S. BARRINGER (New York, N. Y.): Speaking 
on Dr. Stevens’ paper, I want to report one case of rupture of the 
bladder following cystoscopy. This patient lived about seventy- 
five miles from New York and his physician, one Friday afternoon, 
telephoned me that he had examined him cystoscopically and found 
a bladder tumor. I suggested he send him into the hospital. He 
came to the hospital on the following Monday. I didn’t realize 
how sick he was until I saw him. He had edema and redness 
below the umbilicus, obviously caused by extravasation of urine. 
Under novocain, a large amount of urine and pus was evacuated. 
When I finally got him in condition to operate, we found that he 
had an extraperitoneal rupture of the bladder, about 3 inches long, 
in addition to a tumor of the bladder. Eventually he recovered and 
is well today. His tumor was implanted with radon seeds. 





EXPERIENCES WITH HIGH VOLTAGE ROENTGEN 
THERAPY IN THE TREATMENT OF MALIGNANT 
TUMORS OF THE URINARY BLADDER 


ROGER C. GRAVES, M.D. and (by invitation) RICHARD DRESSER, M.D. 


From the Urological Clinic of the Pondville Hospital (Massachusetts Department 
of Public Health), Boston, Massachusetts 


In a paper published in the American Journal of Roentgenology 
and Radium Therapy in July, 1936, Ferguson reported the results 
of the treatment of tumors of the bladder by high voltage roentgen- 
ray therapy in a series of forty-eight cases. At the time of this 
report the intervals which had elapsed since the completion of the 
treatment varied from three months to one year, for most of the 
group. In thirty-six cases cystoscopic examination found complete 
regression of the tumor in twenty instances. Incomplete regression 
occurred in eleven, while in five cases it is stated that the treatment 
had had no appreciable effect upon the size of the neoplasm. There 
were no true recurrences, but new tumors appeared in other regions 
of the bladder in four cases. 

The technic first used in this series was as follows: 200 kv.; .5 
mm. copper filter; 70 cm. distance; 300 roentgen units daily to 
each of two portals. The total dosage possible under these 
conditions was not reached, usually, in the early cases because of 
proctitis and bladder discomfort, and the technic was changed to 
the following: 200 kv.; Thoraeus filter (equivalent of 1.62 mm. of 
copper) ; 100 cm. distance; 100 roentgen units daily to each of two 
opposite portals. With this method four portals were used with two 
of them treated on alternate days. Ferguson states that 3,000 to 
4,000 r units may be delivered to each field, resulting in a total 
dosage of 12,000 to 16,000 r. He believes that eight to eleven 
threshold erythema doses actually reach the tumor. 

Of his seventeen recent cases cared for by this technic, nine 
showed complete regression by cystoscopic examination. In one, 
a new tumor developed six months after deep therapy. There was 
incomplete regression in four cases, and in one case there was no re- 
gression. In two instances the treatment was too recent to deter- 
mine the results, and in another, while there was complete regres- 
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sion of the original lesion, there promptly occurred multiple new 
tumors which failed to respond to further therapy. 


It was Ferguson’s conclusion that the regression of tumors in 
this series was more satisfactory than that following any previous 
plan of irradiation in his experience, and he believed that in cases 
of incomplete regression the value of further treatment by other 
methods was enhanced. 

Dean, writing in the Annals of Surgery, in June, 1935, upon this 
same subject, based his conclusions upon the following reasonable 
premise: “If the dose of interstitial radiation which has proved 
adequate to control bladder tumors can be computed, and if this 
can be translated into terms of external irradiation, the quantity of 
external irradiation required to control bladder tumors will be 
known. Further, if a study is made of the depth doses delivered by 
the different sources of external irradiation, it can be determined 
whether or not the successful bladder dose can be obtained from 
these sources.” He first reviewed the amount of irradiation used 
in the form of implanted radon seeds in the successful treatment of 
thirty cases of bladder tumors, each of which had remained free 
from disease for more than five years. As a result of this study it 
was his opinion that average successful dosage will lie between seven 
and ten threshold erythema doses, delivered if possible within about 
sixteen days, and that external irradiation with 200 kilovolts equip- 
ment will fail by a considerable amount to measure up to these 
demands. Much more optimism was expressed with reference to the 
efficacy of super-voltage roentgen rays such as that offered by the 
700 kilovolts unit then in use experimentally at the Memorial Hos- 
pital, and by which, according to Dean, bladder tumors may be 
given eight skin erythema doses within twenty to twenty-six days. 
He concluded that such high voltage irradiation conforms to the 
physical requirement sufficiently well to warrant its use in the treat- 
ment of bladder cancer. 

These reports, although they are at variance as to method, have 
led us to more active interest in the possible value of high voltage 
irradiation in the treatment of malignant tumors of the urinary 
bladder. Until recently in our clinics, deep therapy has been re- 
garded merely as a palliative procedure to be employed in inoperable 
cases only, and here largely for the arrest of hemorrhage, or to be 
used sometimes in more favorable cases as an adjunct to the surgical 
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program. It is only within the past two years that we have been 
at all interested in the method for its own sake as a possible curative 
measure. During this time, many patients upon whom previously 
we would have operated, have been treated first by high voltage 
external irradiation, but as a result of our experiences we still con- 
tinue, in favorable cases, to rely for the most part on our established 
methods, based chiefly on surgery, or surgery associated with inter- 
stitial irradiation. We have not approached even closely the dosage 
described by Ferguson, and, for the cases in this group, super- 
voltage has not been available. However, desultory as these com- 
ments must be, it has seemed of interest to us, and possibly to others 
active in this field, to review briefly our experiences and especially 
our impressions with reference to the role of deep therapy in the 
treatment of bladder malignancy. 


We have studied the routine records of twenty-four patients, 
seen in private practice and at the Pondville Hospital for Cancer 
(Massachusetts Department of Public Health), who for one reason 
or another were given external irradiation as the first direct treat- 
ment of their bladder disease. The average technic has been as fol- 
lows: 200 kilovolts peak; .75 mm. copper filter; 50 to 80 cm. dis- 
tance; 200 r to-600 r per day (air measurement). In twenty-one 


cases the technic has been fairly uniform. Daily doses of 200 r to 
500 r have been given to each of four pelvic portals of approx- 
imately 100 square cms. The total dose in some cases has been as 
high as 1,800 r per portal with an average dose of 1,200 r. The 
distance in these twenty-one cases was either 75 or 80 cms. This 
technic has caused very little general reaction on the part of the 
patient and only slight skin erythema. Two patients were treated 
through three portals of entry, anterior, posterior and perineal, with 
an average total dose of 1,500 r to each area. Two patients received 
right and left anterior ohlique radiation plus a posterior pelvic portal 
with 1,200 r to 1,600 r per portal in 200 to 300 r daily doses. 
One patient received only a mild palliative treatment totaling 1,500 
r to the front and back of the pelvis. 

The average age of these patients was 67.6 years. Nine of them 
were over seventy. In most of the group the tumors were moderate- 
ly advanced or extensive. Fifteen were classified clinically as oper- 
able; nine were called inoperable. Most of the tumors involved the 
trigonal area of the bladder or were in close proximity thereto. In 
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twelve of the cases the lesions were recorded as multiple. Pathologic 
reports as far as they are available were as follows: 

Epidermoid carcinoma grade I 

Epidermoid carcinoma grade II 

Epidermoid carcinoma grade III 

Epidermoid carcinoma ungraded 

Malignant disease, unclassified 

Carcinoma simplex 

Papilloma or possible carcinoma 

It has not been our routine practice to remove specimens from the 
bladder for biopsy prior to operation, but it is conceded that this will 
be desirable for purposes of record in such cases as are to be treated 
by external irradiation alone, and to determine in advance whether 
the type of tumor is one which may reasonably be expected to yield 
to such treatment. 

Even with the relatively low dosage administered, and with no 
great emphasis upon the method, deep therapy is said to have re- 
sulted, temporarily at least, in arrest of hematuria in more than half 
of our cases. There was gross evidence of some degree of regres- 
sion, marked or slight, in at least half of the cases ; none in six cases, 
and in four cases there was no record. There was an occasional 
instance in which it was felt that the amount of regression had been 
sufficient to place the patient more definitely in the operable group. 

Some form of operation was deemed necessary after irradiation, 
and was employed in seventeen cases at varying intervals, after 
deep therapy. The procedures were as follows: 


Suprapubic cystotomy, electro-coagulation, and implantation 
of radium 


Cystoscopic fulguration and implantation of radon seeds ...... 4 cases 
Resection of the antero-superior portion of the bladder 
Total cystectomy 


Suprapubic cystotomy, electro-coagulation, and packing of the 
bladder for the emergency control of hemorrhage 


We were aware of no increased technical difficulty at the time of 
operation because of the previous administration of external ir- 
radiation, but it is our distinct impression that wounds healed more 
slowly and were more involved in infection, and that the conva- 
lescence of these patients was longer and more difficult than in cases 
where deep therapy had not been employed as pre-operative treat- 
ment. 

There were only seven patients whose therapeutic program was 
limited to high voltage external irradiation alone. Of these, five had 
been classified clinically as inoperable, and one, although operable, 
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refused operation. Of the two favorable cases in this small group, 
one man, aged sixty-seven, obtained complete disappearance of two 
small papillary tumors, about 2 cm. in diameter, near the orifice of 
the left ureter, following 1,800 r units each to the left and right 
anterior and posterior pelvis, completed in May, 1936. The last 
cystoscopic examination in the out-patient clinic on April 21, 1937, 
eleven months after treatment, showed complete regression, with 
only slight elevation of the mucosa to be seen at the site of one of 
the tumors. In the other favorable case, in which operation was re- 
fused, some regression was obtained in a moderately large papillary 
tumor involving the left lateral wall and trigone, after 1,600 r 
units each to the left and right anterior and posterior pelvis, com- 
pleted in April, 1937. That patient, a man of seventy-six, has re- 
turned to the hospital for some form of further therapy. He still 
has a tumor of considerable size. Of the five inoperable cases, three 
patients died of advancing disease, as was inevitable with any pro- 
gram; one has not been heard from as yet, since leaving the 
hospital, and one, a man of seventy-nine, who was found by 
cystoscopy to have extensive neoplastic disease of the bladder, re- 
ported such marked palliation after deep therapy that it has been 
impossible to persuade him to report for examination in the seven- 
teen months that have elapsed since his treatment. We have just 
learned that he is in good general health, with slight recent return 
of blood stain in the urine. 

In conclusion, it is our belief that external irradiation with 200 
kilovolt equipment by ordinary methods, and with ordinary dosage, 
has no place as a curative agent in the routine treatment of malig- 
nant tumors of the urinary bladder. As a palliative agent it will 
prove useful, especially in the arrest of hemorrhage, and in an oc- 
casional case sufficient regression may be accomplished to render an 
extensive lesion more amenable to cure by other means. 

We have learned that much larger total doses may be admin- 
istered with 200 kilovolt units, with satisfactory immediate re- 
covery of the skin and deeper structures, and it seems to us probable 
that a higher incidence of complete regression than we have ob- 
tained might be expected with doses greater than we have thus far 
employed. It is yet to be learned, however, whether the general ex- 
perience over an extended time will duplicate the immediate re- 
sults reported by Ferguson, and whether a more significant interval 
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after treatment will establish the permanency of these apparent 
cures. In our opinion, the problem must be viewed with openmind- 
edness, and if external irradiation is to be employed in such heavy 
dosage as Ferguson advocates, we must consider carefully the haz- 
ards as well as the benefits of this method. What will be the late 
effects in skin and mucous membrane of such irradiation? What 
plan shall we have for those patients who will show no regression, 
or at best incomplete regression, after such irradiation? Of the 
seventeen more recent cases described in Ferguson’s paper there 
were nine in which there was evidence of complete regression. In two 
instances the treatment was too recent for results to be determined. 
However, there was incomplete regression in four cases, and in one 
case there was none; in another a new tumor developed six months 
after therapy, while in still another there was regression of the 
original lesion, but there developed multiple new tumors which 
made no response to further treatment. We must contemplate the 
fate of such patients as these before we abandon established pro- 
cedures in favor of deep therapy alone, for it is highly doubtful 
after such massive dosage that operation can be successfully or 
safely performed, and for them the door of surgery will be closed. 


Super-voltage, not yet sufficiently perfected for general use and 
not available except in a few clinics, has yet to be explored insofar 
as it applies to this field. With the advent of roentgen-ray machines 
operating at very high voltage and with heavy filtration, a larger 
depth dose may be delivered than is possible with 200,000 volts, and 
with much less damage to the superficial tissues. If one employs 
1,000,000 volts, constant potential, for example, about 50 per cent 
of the skin dose is delivered to the region of the bladder and the 
skin will tolerate double the number of r units. With external ir- 
radiation of some such type as this it may prove possible to arrest 
the growth of a fair percentage of bladder tumors satisfactorily 
without serious damage to the surrounding normal structures. 

Finally, it is our belief that tumors which are amenable to cure by 
surgery, or by surgery combined with interstitial irradiation, are 
still best treated by these means. Apart from its important role 
as a palliative agent in the inoperable cases, the greatest promise for 
the usefulness of deep therapy would seem, at present, to lie in the 
treatment of radio-sensitive types of multiple papillomatosis of the 
bladder, and in the treatment of those cases, also radio-sensitive, in 
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which the tumor has involved both ureters or the region of the 
vesical neck. As a general rule, it will probably prove wise, having 
learned all the pertinent facts about the patient, including the 
histology of his tumor, to delegate the case, definitely, in the begin- 
ning, to the genito-urinary surgeon or to the roentgenologist and 
not to attempt to combine, in the first treatment of the disease, their 
separate and distinct methods of approach. 








RADIUM THERAPY OF BLADDER CARCINOMA 
FIVE-YEAR RESULTS—FAILURES—FUTURE THERAPY 


BENJAMIN S. BARRINGER, M.D. 
From the Memorial Hospital, New York City 


The three-year cures by radium of 215* cases of bladder cancer 
show sixty-nine cases or 32 percent. The five-year cures show fifty- 
two cases or 24.1 per cent; a drop of 7.6 per cent. The total number 
of cases in which the bladder has become cancer-free are ninety-six 
or 44.6 per cent. 


Treatment in these cases was by cystoscope and by suprapubic 
implantation. They include all cases no matter how extensive in 
which the bladder was opened. Radium was implanted in many 
very extensive carcinomas with the idea of controlling more cases. 


Notwithstanding this, five-year cures fail in about three-fourths of 
all cases. 


The pathologic examination of the cured cases show: 


Papilloma with atypical cells 

Papillary carcinoma 

Infiltrating carcinoma 

Adenocarcinoma 

Grade I 

Grade II 

Grade III 

Grade IV 

No pathologic changes ................. 6 


96 
Thirty-six of these cases were not graded. Sixteen cases were 
infiltrating carcinoma. 


The ten cases of Grade I were not papilloma, but were graded ac- 
cording to the Memorial grading, that is, they were papillary car- 
cinoma. 

In the six cases in which there was no pathologic change, the 
diagnosis was made clinically, either because of a sloughy tumor 
or by induration felt vaginally. 

It is noteworthy that but two cases of Grade IV carcinoma have 
been controlled. I believe with proper methods of irradiation Grade 


‘ee an these cases are from the Fifth Avenue Hospital; the rest from the Memorial 
ospital. 
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IV carcinoma should not be more difficult to control than other 
grades. 


As Grade IV bladder carcinoma is relatively rare, it would seem 
that the percentage of cures is but slightly less than that of other 
types. 

The time table of cured cases is: 


Less than 1 year 

1 to 2 years 

2 to 3 years 

3 to 4 years 

4 to 5 years 

5 to 7 years 

Fe OE a ag isin baie eins ab sph ewes 
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The pathologic examination of the cases in which death resulted 
shows: 


Papilloma with atypical cells 
Papillary carcinoma 
Infiltrating carcinoma 

Grade I 

Grade II 

Grade III 

Grade IV 

No pathologic change 


All that we can glean from this table is that the infiltrating car- 
cinomata are more difficult to cure than the papillary carcinomata. 
The time to death of uncontrolled cases was: 
WMICE BURT ase ou cute tape cues 65 
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Most of the patients die in the first year, and the reason for this 
is unquestionably severe infection of the bladder and kidneys. Prob- 
ably but a few of these that die in the first year, die actually of 


carcinoma. 
MULTIPLICITY OF TUMORS—NINETY-SIX CASES 


The Carcinoma Registry has emphasized that bladder cancers are 
more often multiple than single. They have even seen fit to change 
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the pathologic diagnosis from papilloma to carcinoma on the clin- 
ical basis that carcinomata are multiple. From the clinical stand- 
point the fact that there are several tumors instead of one indicates 
in a broader sense that multiplicity of tumors constitutes a malig- 
nant element as compared to singularity of tumors. On the other 
hand, from our records bladder carcinomata are usually single. The 
following table emphasizes this: 
Controlled Cases 


Uncontrolled Cases 
Single 
Multiple 


CARCINOMA REGISTRY GRADED CASES 
The following table shows the number of cases graded by the 
Registry: 


Controlled Cases 
Uncontrolled Cases 


FACTORS INFLUENCING TYPE OF THERAPY 


The factors influencing type of therapy are: 


A. Size of Tumor—Small tumors, papillary or infiltrating, are 
best treated cystoscopically by radon seeds implanted or radon ap- 
plications. Large tumors, if papillary, are treated by suprapubic 


radon implants. Large tumors, if infiltrating, are treated by meth- 
ods outlined below. 


B. Grade of Tumors—Lower grades of malignancy are treated 
as above outlined. Higher grades of malignancy, particularly Grade 


IV, are treated, if possible, by external irradiation and cysto- 
scopically. 


C. Position of Twmors—When tumors are on the bladder base 
(75 per cent of all bladder tumors) encroaching upon the ureters or 
internal urethra, radiation therapy is superior to operative removal. 


D. Condition of Kidneys—If the kidneys are infected, the ure- 
ters and kidney pelvis dilated, then cystoscopic treatment by radium 
is superior to the open operation. The suprapubic operation and 
the massive implantation of radon seeds adds to the infection. The 
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implantation or application of radium cystoscopically can be done 
in divided treatments. 


COMPARISON BETWEEN SURGICAL AND RADIATION RESULTS 


Probably the best surgical five-year results in bladder cancer are 
25 per cent controls. These surgical results are computed on the 
total number of cases in which the tumor could be removed surgical- 
ly. Obviously, there are a large number of cases in which surgical 
intervention is impossible. The surgical statistics do not include 
these cases. Our radiation statistics include all cases in which the 
cancer is believed confined to the bladder. The size of the carcinoma 
has not prevented an attempt to cure. The radiation results must 
be obviously better than the surgical results, if we can report 24 
per cent five-year cures. 


DISADVANTAGE OF RADIUM TREATMENT 


The implantation of seeds into an infected tumor increases the 
amount of infection present. A slough is always formed and this 
presents a focus of increased infection. This slough may become 
incrusted with calcareous deposits and stone formation result. Asep- 


sis and a certain amount of antisepsis helps obviate this condition. 
Cleansing of the bladder with antiseptic washes before and after 
cystoscopic implantation, extreme care in the suprapubic approach, 
painting of the tumor with mild solutions of iodine before radium 
implantation all help. If the tumor, however, is badly infected, 
nothing prevents severe infection and cystitis and bilateral pyelo- 
nephritis. 

Vesicovaginal fistulz occur, either as the result of radon implanta- 
tion, or the depth of the tumor or both. I have had three such in 
the above series. One patient is dead, one lived five years and then 
died of an acute kidney flareup. One has gone about two years and 
is reasonably comfortable after a skin implantation of the dilated 
ureter of her single kidney. 


SUPRAPUBIC VERSUS CYSTOSCOPIC RADIATION 


Not only the size of the tumor but the infection of the tumor 
and the condition of the kidneys should determine the method of 
treatment whether suprapubic or cystoscopic. We are steadily lean- 
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ing more and more toward the cystoscopic treatment. If the tumor 
is ulcerated and infected and if one or both of the kidneys are 
hydronephrotic the suprapubic implantation of a large amount of 
radon is a dangerous procedure from the standpoint of infection. 


VARIOUS FORMS OF RADIUM IN USE 


The forms of radium in use include the following: 


1. Radon Seeds—These have constituted the best method for 


both suprapubic and cystoscopic application of radium. 


2. X-ray Alone—Much has been written of late about the control 


by x-ray alone of bladder cancers. Notwithstanding repeated and 
persistant attempts to control the more difficult types of bladder 
cancer, deep x-ray therapy has signally failed. The reports of cases 
so treated have been singularly inadequate both as to pathologic 
changes, time of cure and the failure in at least one such report to 
mention an essential fact, that radium was used as an adjunct to 
the x-ray treatment. The use of x-ray in the milder forms of blad- 
der cancer or in papilloma, which could easily be controlled by 
cystoscopic fulguration or radium application, is to me unjustifiable. 
I have seen, after prolonged x-ray irradiation, extremely severe ef- 
fects and I have seen two patients die from skin destruction after 
such irradiation. In one of these an infiltrating tumor had been 
controlled and the bladder was tumor-free. In the other, there was 
marked regression of the tumor. Most bladder cancers are radio- 
sensitive. As we, at present, know how to handle deep x-ray ther- 
apy, it is not alone sufficient. It may well be used as an adjunct to 


operation of radium in the higher forms of malignancy, particularly 
Grade IV. 


3. X-ray plus Radon Seeds—I have attempted in three cases of 
ulcerated extensive infiltrating carcinoma to combine these two. The 
radium was applied either cystoscopically or suprapubicly. These 
three patients have all succumbed. 

4. Fulguration—The statistics of Braasch still constitute the 
only series that I know of in which a small series of infiltrating 
tumors has been controlled by electric coagulation through the blad- 
der opened suprapubicly. 

5. Fulguration and X-ray—Considerable work has been done 
lately with the instrument used for transurethral prostatectomy in 
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fulgurating extensive bladder tumors and this followed by x-ray 
therapy. No extensive series, as far as I know, has been reported. 


It would not seem that fulguration works as an adjunct to x-ray, as 
does radium. 


6. Pre-operative or Post-operative X-ray Irradiation—It would 
seem theoretically that either of these procedures might so partially 
devitalize tumor cells that the operative removal would result in a 
larger number of cures. I believe that is more a theoretical than a 
practical consideration. At any rate, I have not seen any reported 
series to substantiate this. 


7. Radium Application—The application of a large amount of 
radium gram 1 (unscreened) held against a tumor: for periods of 
one hour each by means of the cystoscope under direct vision might 
seem to offer a chance of controlling large ulcerating bladder can- 
cers. These are virtually beyond our grasp at present. These treat- 
ments are supplemented by deep x-ray therapy. We have had several 
cases in which this method has been used and has been effective. 
These will be reported upon at a later date. Under this type of 
therapy the infection in the tumor is not made worse, as is the 
case when radon seeds are implanted. The suprapubic operation is 
omitted. Only further work can determine, however, whether we 
shall be able to extend the number of controls of bladder cancer. 


SUMMARY 


1. In 215 cases of bladder cancer the three-year cures number 
sixty-nine cases (32 per cent). The five-year cures number fifty- 
two cases (24.1 per cent) In ninety-six cases (44.6 per cent) the 
bladder has become cancer-free. 


2. Sixteen cases of infiltrating cancer have been controlled, and 


two cases of Grade IV. 


3. In fourteen cases, the patients have been well more than ten 
years. 
4. Infection of the tumor and death from cystitis and pylo- 


nephritis are the important contributing causes of the: first-year 
deaths. 


5. Bladder carcinomata are more frequently single than multiple. 





THIRTY-ONE PATIENTS WITH BLADDER TUMOR 
TREATED TEN YEARS AGO BY SUPRAPUBIC 
SECTION AND RADON IMPLANTATION 


EDWARD L. KEYES, M.D. 
New York City 


The patients considered here are the first upon whom I implanted 
radons through a suprapubic opening. The cases have been pre- 
viously reported before this Association (in 1928) and elsewhere 
and, for the last time, in Surgery, Gynecology and Obstetrics, in 
1934. 

It is not the purpose of this communication to discuss the merits 
of suprapubic as against cystoscopic treatment or to praise radon 
treatment, though I continue to prefer radon treatment to resection, 
except for tumors of the vault. The immediate operative mortality 
is inevitably lower and, if one but learns not to torture the patient 
to death with radium burn or, worse still, leave him alive and in 
agony, radon implantation is good treatment. No patient should 
be asked to put up with what he is likely to suffer after implantation 
of more than 25 radons into the tumor. 

(The patients upon whom I have performed cystectomy are all 
dead. The last one survived over a year after a combined cys- 
tectomy and hysterectomy. It took some six months for her huge 
abdomino-perineal. fistula to heal and about that time she began to 
suffer once again from pain in her pelvis which she considered as 
distressing as the strangury by which she had been tortured before 
operation. ) 

It is convenient, at this late date, to group this small series of 
tumors as they are graded by the Carcinoma Registry. This was 
not done at the first report and, therefore, though the original case 
numbers are retained, their order is not. Tumors not graded and 
those of which the slides have been lost are placed in what seems 
their most likely place. The term “papilloma” is not used, for the 
elimination of this term in Broders’ classification concedes the in- 
accuracy of microscopic diagnosis, especially when only a portion 


of the tumor is submitted, and expresses the essential malignancy 
of all bladder tumors. 
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GRADE I AND II TUMORS 

Ten patients survived operation. Three were cured, one uncon- 
trolled and one lost sight of. 

In five there was a recurrence; one of these patients refused 
follow-up treatment and died; the others are under control. Re- 
currences are rare after a tumor-free interval of three years though 
intervals of five and eight years were observed in this series and a 
a patient not in this series had a recurrence after being free from 
tumor for fourteen years. Our whole experience inclines us to the 
belief that the malignancy of recurrent bladder tumors does not in- 
crease if cystoscopy is done at regular intervals and the tumors 
burned off or radons implanted early. A grade I tumor will in- 
filtrate or metastasize if neglected. 

Three patients are dead, two of bladder tumor: one (Case 16) 
uncontrolled; one (Case 4), who refused follow-up treatment, and 
one (Case 3) of prostatic cancer, believed to be intercurrent. Cure 
or control of these low grade tumors has been observed for six, 
seven, ten (two cases) and eleven (two cases) years after operation. 
I stated long ago that “all epithelial tumors of the bladder graded 
as I or II should be attacked as curable by fulguration, radon im- 
plantation or cystectomy unless moribund or inoperable for other 
reasons.” I am still of this opinion. 

Table II suggests that tumors of grade III have a fair chance of 
cure if attacked before palpable infiltration occurs. Four of the 
six so listed are controlled five, nine and ten (two cases) years after 
operation. Once controlled, these more malignant tumors tend to 
remain cured; they do not recur as grades I and II do. I share the 
impression of others that small tumors are controllable by cysto- 
scopic radon implantation, no matter how graded by the pathologist. 
I still insist that the fatal character of tumors of the bladder does 
not parallel their cellular malignancy now any better than it did 
in Guyon’s time. 

Case 8 is an interesting one. The original tumor of the kidney 
pelvis was diagnosed as .“‘infiltrating” though not graded. Yet the 
recurrence about the ureter mouth was not grossly infiltrating and 
after the failure of many months of cystoscopic treatment, implanta- 
tion of radons has apparently effected a cure. The patient is now 
alive and well* but for an ancient intercostal neuralgia, aged 
seventy-eight, eleven years after operation. 


*She died, without clinical evidence of tumor, in August, 1937. 
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Cellular: infiltration of the submucosa has not, today, the omi- 
nous significance we used to attribute to it. The grave infiltrate is 
much more widespread. It has seemed proper to class the cases in 
Table II as infiltrating only when the infiltration was at least dimly 
palpable by rectum or above the pubes before operation. The gravity 
of such infiltration is shown by a glance at the table. Case 29, 
graded II, is the only infiltrating tumor of this series that has re- 
mained controlled (for seven years). 

I wish we could disregard “infiltration” in the prognosis of tu- 
mors of the bladder; the term is a personal one. -Much that is “in- 
filtrating” to A will forever be impalpable to B. 

A final word of warning. All of our patients whose bladders 
have been opened twice for the treatment of bladder tumor, whether 
by implantation or by resection, are dead excepting Case 14. This 
tumor was classified by the registry as III plus. 


SUMMARY 


1. A series of thirty-one cases is reported ten to eleven years 
after suprapubic implantation of radons into epithelial tumors of 
the bladder too extensive for control by cystoscope. 


2. There was but one postoperative death. 

3. Tumors of low grade show a persistent tendency to recur 
but, thanks to the implantation, recurrence should be controlled by 
cystoscope thereafter. 

4. Prompt control of recurrences prevents increase in malig- 
nancy. 

5. Ten grade I and II tumor cases are reported. Half of them 
recurred and two died of the disease (one of them of neglect after 
twelve years’ treatment). Yet, thanks to routine cystoscopy, half of 
these patients (Cases 1, 3, 5, 10, and 29) have been free from tumor 
a number of years (three, six, seven, ten and eleven) and two more 
have been controlled by cystoscopy during the ten years their tumors 
have continued to recur. 

6. Grade III and IV tumors show much less tendency to recur 
and, if not palpably infiltrating, may be controlled in the majority 
of cases. Four out of six patients were free from tumor when last 
seen or heard from a number of years after operation (five, nine 
and ten years—two cases). 

7. Unsatisfactory and personal as is the term “infiltrating,” the 
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clinician finds that infiltration palpable by rectal or abdominal 
touch before operation is a sign that the tumor is incurable. In this 
series but one such tumor (Case 29) was controlled. 

8. Three of the patients (Cases 2, 3, and 15) are dead of cancer 
of the prostate. Though no autopsies were obtained, but one of 


these is believed to have been secondary to a tumor of the bladder 
or of the urethra. 





DISCUSSION 


Dr. Epwarp L. Keyes (New York, N. Y.): If you will permit 
me to start the discussion, I think it is pleasant in the land of 
Professor Leacock to quote what he himself said was his most 
famous line: “Sorhe men can hold their jobs, and some cannot.” I 
hope that we may all remember that when each of us waves our 
own spears, the way Dr. Barringer did, and say that our method is 
the best. The best method, we hope, will win in the end. I have 
endeavored not to compare methods. 

I have spoken in favor, under the shadow of Dr. Ferguson’s 
pleasant personality, of deep x-ray therapy, and next year I hope 
time enough will have gone by to report a little bit more finally the 
disasters that have followed the use of the x-ray therapy or the lack 
of beneficent effect. 


Dr. WituiaM E. Stevens (San Francisco, Calif.): Suprapubic 
or transurethral electrocoagulation (surgical diathermy) has certain 
important advantages over other operative procedures in the treat- 
ment of malignant tumors of the bladder. There is less shock, less 
bleeding, less danger of dissemination of tumor cells, less operative 
mortality, less bladder deformity and less postoperative discomfort. 
It is more accurate than radium although the implantation of ra- 
dium seeds, as an additional safeguard, is not infrequently indi- 
cated. I have seen one death resulting from the use of deep x-ray 
therapy and have observed but little benefit other than temporary 
improvement in the pain and bleeding. 

A study of the statistics cited by a number of observers such as 
Counsellor and Braasch, Corbus and O’Conor, Kolisher, Bumpus, 
Negley and others, will show that electrocoagulation does not com- 
pare unfavorably with other recognized methods of treatment re- 
gardless of the type of growth. My own experience has convinced 


me that it is the method of choice in many cases of bladder carci- 
noma. 


Dr. Arcuir L. Dean, Jr. (New York): It is refreshing to me 
to hear a critical evaluation of a form of therapy such as Dr. 
Graves presented this morning, by one who has no peculiar modifi- 
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cations of the treatment to advocate and who reports end results in 
keeping with what one can expect from the use of this agent and 
results which are closer to our common experience. 

We can all remember the difficulty that the pioneers in the use 
of irradiation had some twenty years ago, in arousing the interest 
of urologists. At the present time, it seems to me that the pendu- 
lum has swung the other way and patients are routinely irradiated 
when one could almost predict that there would be little or 
no benefit. Obviously the irradiation treatment of a bladder tumor 
depends upon the amount of radiation which will reach the tumor. 
In a tumor so deeply situated, that is comparatively little. The 
figures that we have been able to produce have shown that with 
our most efficient external therapy, using a 200 kilovolt unit, ap- 
proximately five threshold erythema doses can reach the tumor. 
This is appreciable irradiation, but it seems to be only about half 
enough required permanently to control a bladder tumor. 

I wish to say a word against the palliative use of external irradi- 
ation. The only external irradiation that will do any good is in- 
tensive irradiation because under the best conditions we can get too 
little treatment in a bladder tumor. To give a patient intensive 
external irradiation means that we must subject him to a consid- 
erable drain on his general strength. We can’t consider external 
irradiation as an entirely harmless form of treatment. 

Furthermore, the patients that we are likely to wish to treat pal- 
liatively are those in the poorest general condition. The quality of 
their blood is bad and their general resistence is low. These 
patients do not respond favorably to irradiation. 


Dr. ALEXANDER RANDALL (Philadelphia, Pa.): The discussion, 
of course, should stick to the subject presented. When we can’t 
present statistics such as the essayists have, one cannot help but 
go back and think of his own experience and his own therapy. 

Now, I love our x-ray department from top to bottom, but of 
all the theoretic therapeutists in the world, it is exceeded by only 
one and that, I think, is probably the dermatologic department. 

I suppose everyone here would agree that if you could excise 
a cancer, that would be the ideal procedure, but in bladder malig- 
nancy that isn’t always possible. Nevertheless, I want to back up 
what Dr. Stevens just said. I have never been able to put my judg- 
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ment or trust in the roentgenologist’s judgment of the dosage of 
such an inestimable therapeutic agent as x-ray and radium against 
a malignant growth as compared to what can be done by cystotomy 
and deep surgical diathermy for destruction of a tumor. 


I don’t know that I have ever gotten a feeling of satisfaction 
that I have done something—that I have done it now, that I have 
done it totally, that I have finished it—more than when I go after 
an inoperable bladder tumor by suprapubic exposure with imme- 
diate and total destruction by deep diathermy. 


Dr. GeorcE R. Livermore (Memphis, Tenn.): I think we all 
know very little about the treatment of carcinoma, as demonstrated 
in these reports. 


In our own personal experience we have tried complete irradia- 
tion, we have tried x-ray, we have tried radium, we have tried 
them all. The results certainly are far from encouraging. For 
some time back now we have been trying a combined treatment, 
using all methods, and it is remarkable sometimes what can be ac- 
complished by combining methods. I am heartily in favor of Dr. 
Randall’s remarks, and Dr. Stevens’, about the use of electro- 
coagulation and following that, with x-ray and sometimes by the 


implantation of radium in the base. I feel it is a question of using 
every method. 


I discussed this with Dr. Keyes some time back and he said if we 
used the above method we wouldn’t know which did the work. 
Well, it isn’t a question of which one does the work, but rather one 


of curing the patient. If all three will do it, then let us use all 
three. 


Dr. Howarp S. Jeck (New York, N. Y.): I should merely 
like to call the attention of these gentlemen who are so much in 


favor of fulguration of bladder tumors, to our experience with this 
méthod at Bellevue. 


A number of those patients, whose tumors we have removed by 
fulguration through a cystotomy wound, have died within a few 
days of the operation from no definite cause that we were able to 
ascertain. We have wondered whether or not these deaths might 
not be due to absorption of toxic products which may be incidental 
to the burning of fairly large areas of tissue. 
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Dr. Rocer C. Graves (Boston, Mass.): The whole truth 
seldom lies with one individual or with one side of a subject. We 
must all be swayed, of course, by our personal experiences and our 
personal impressions. They amount to more in the long run than 
cold statistics. Because of my own personal feelings in this mat- 
ter and because of my own experiences, I really feel that I should 
take issue at this time with Dr. Stevens and Dr. Randall about the 
desirability of depending so whole-heartedly upon electrocoagula- 
tion alone. I believe such dependence to be unsafe. 

In our Massachusetts Cancer Hospital, where we have occasion 
to see so much malignant disease of the genito-urinary tract, we 
have, as would be inevitable in any state institution, many patients 
sent to us who have had previous treatment in other hospitals. It 
is my distinct impression, formed over a period of years, that of 
those patients who come to us with recurrent disease after having 
had their primary treatment elsewhere, by far the greater number 
have been treated solely by suprapubic operation and electrocoagu- 
lation or coagulation with the actual cautery. These patients have 
not had the additional protection of interstitial irradiation, and 
even in patients who, as far as we can tell, ought to have been 
reasonably amenable to cure in the beginning, we see recurrences 
developing where such irradiation has not been a part of the pro- 
gram. I feel very strongly that in the presence of a favorable 
case of carcinoma of the bladder, the use of electrocoagulation 
alone is insufficient. 








SUCCESSFUL RADICAL PERINEAL RESECTION OF 
BLADDER NECK FOR CARCINOMA 


CLYDE LEROY DEMING, M.D. 


From the Department of Surgery, Yale University, and the New Haven Hospital, 
New Haven, Connecticut 


The object of this report is to release a new surgical attack on 
cancer of the bladder neck. Barringer, in 1934, stated, “I have con- 
sidered a case inoperable if it is at all extensive and directly involves 
one or both ureteral orifices, the internal urethra, or part of the 
trigone. I do not believe that any surgeon can show many such 
cases in which the operation has resulted in a cure.” 

The author wishes to challenge a part of this statement, although 
he has the highest regard for Dr. Barringer’s results with radon 
therapy. Cancers originating at one of the orifices within the blad- 
der are operable. Your attention is directed to a case of cancer 
originating at the internal sphincter which was treated with radical 
excision of the bladder neck, prostate, and seminal vesicles, and 
anastomosis of the membranous urethra to the bladder by a method 
which Hugh Young devised for the treatment of cancer of the 
prostate. 


CASE REPORT 


Mr. E. L. (Hospital Record Number 100670), aged seventy-one 
years, was admitted to the New Haven Hospital on March 1, 1931. 
complaining of blood in the urine. He had worked as a blacksmith 
since the age of seventeen years, and during this time he had never 
been ill. The family history does not contain any reference to cancer, 
tuberculosis, or constitutional diseases. Reviews of systems showed 
only a slight sinus infection of three or four years’ duration. For six 
months prior to admission the patient had passed bloody urine with 
every urination. He voided every hour to two hours during the day 
and every three hours at night. The quantity of urine voided was about 
a glassful. Occasionally, the urine contained small blood clots. He did 
not have any incontinence, retention, or dribbling, although he had no- 
ticed some diminution in the size and force of the stream. He did not 
have any symptoms referable to his kidney regions. He had never 
passed any stones or had any chills and fever. There was not any 
history of backache or of pains in the perineum or thighs. He had 
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never had any swelling of his lower extremities or of the external 
genitalia. He had maintained a normal weight. 

Examination revealed a man remarkably well preserved for his 
age. The skin and sclere maintained their normal color. The head, 
neck, chest, and intra-thoracic organs were considered normal. Pal- 
pation and percussion showed normal organs in the abdomen without 
any abnormal masses or areas of tenderness. The bladder was not 
distended. The external genitalia were normal except for a slightly 
bloody urinary discharge from the urethra. Rectal examination dis- 
closed a normal sphincter and moderate enlargement of the prostatic 
gland, whose surface was elastic, but deep palpation revealed some in- 
duration. The seminal vesicles appeared normal. The posterior wall of 
the bladder was elastic and of norinal thickness. 


Cystoscopic examination disclosed a bladder capacity of 400 c.c., 
without residual urine. The bladder urine was slightly cloudy and 
bloody. The bladder mucous membrane was slightly reddened without 
trabeculation, diverticulum, or stone formation. Examination of the 
bladder neck disclosed an ulcerated area about 2 centimeters in diam- 
eter on the left side. There was considerable elevation and redness 
of the mucous membrane, with edema adjacent to the orifice for a 
distance of 1.5 centimeters. The area of swelling and edema involved 
the apex of the trigone, extended halfway to the ureteral orifices, and 
was sharply demarcated. One small portion of the bladder sphincter of 
about 60 degrees on the right was free from involvement. In viewing 
the posterior urethra, one found the edema to extend down about 1 
centimeter from the vesical sphincter on the left side. A portion of the 
surface of the orifice appeared to be covered by a villous growth with 
sessile base, whose surface was ulcerative. 


The cystoscopic view of the posterior urethra showed characteristic 
benign enlargement of the two lateral lobes of the prostate and the 
ulcerated tumor extending down for a distance of 1 centimeter on the 
left. With the cystoscope in the urethra and the finger in the rectum, 
one found confirmation of the rectal examination: that there was some 
induration of the bladder neck and of the prostate. 


A diagnosis of carcinoma of the bladder neck associated with pros- 
tatic hypertrophy was made. Consideration of deep x-ray therapy was 
given, and the patient received three treatments, which caused him 
so much discomfort that he wished something further to be done. Con- 
sequently, he was discharged on March 6 and re-admitted on March 11, 
1931, for operative treatment. 


The laboratory examination disclosed 4.5 million a blood cells; 
78 per cent hemoglobin; 5,000 white blood cells. The Wassermann 
and Kahn tests were negative. The urine was cloudy; alkaline; spe- 
cific gravity, 1.027; trace of albumin; no sugar; many pus cells and 
bacilli. The urine culture was B. coli. The non-protein nitrogen was 
44 milligrams per cent. Clotting time was eight and one-half minutes ; 
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bleeding time, two minutes. The fragility test and icteric index were 
normal. Van den Bergh test was negative. Phenolsulphonephthalein 
test was 53 per cent for two hours. 

On March 14, 1931, the patient was operated upon under ethylene 
anesthesia. The method of attack was that used for radical carcinoma 
of the prostate by Dr. Young. The usual “V” incision was made in 
the perineum, exposing the prostate. A transverse incision was made 


Bladder Sphinoter 


Urethral Orifice 


Base of Bladder Retrograde vision of bladder neck 


Fig. 1. (a) Rectal drawing showing enlarg- 
ment of prostate. (b) Bladder neck showing 
three-quarters involvement with tumor. (c) 
Base of the bladder showing area involved 
with tumor including the apex of the trigone 
and beginning of extension into the posterior 
urethra. (d) Retrograde vision showing the 
tumor growth about the internal orifice. 


across the apex of the prostate and prostatic urethra. The prostate 
was dissected free from the adjacent tissue. The seminal vesicles were 
exposed and the tips ligated. The prostate and bladder neck were 
brought upward into the wound by the prostatic tractor, and an in- 
cision was made on the anterior wall of the bladder proximal to the 
sphincter about 2.5 centimeters from the bladder orifice. This ex- 
posed to view the whole bladder neck, so that the remainder of the 
resection could be made under direct vision, allowing plenty of nor- 
mal tissue to be removed with the tumor mass. The membranous 
urethra was anastomosed to the anterior wall of the bladder over a 
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Number 24 rubber catheter. The perineal wound was loosely sutured 
with a small drain. 


The patient remained in the hospital for twenty-eight days. All 
bladder discomfort ceased two days after the operation. The catheter 
was removed on the sixteenth day. The wound healed completely in 
twenty-one days, and the patient was discharged on the twenty-eighth 
postoperative day with slight incontinence on coughing and laughing. 
On the fortieth day, the patient could stop and start the urinary stream 


at will. He was able to sleep all night without voiding and urinated 
every two hours during the day. 


Follow-up Notes—Cystoscopic examination at the end of six 
months disclosed a firm healing of the anastomosis without any evi- 
dence of residual tumor. The patient was seen again nine months 
after the operation, at which time he had full control of urination, and 
cystoscopic examination showed no evidence of bladder tumor. The 
patient has been seen at yearly intervals since that time, and repeated 
cystoscopies have revealed the bladder to be free from any recurrence 
of the tumor. He was last seen on June 5, 1937. He returned to his 
former occupation and has continued to do some work. He maintains 
normal urinations, a bladder capacity of 400 c.c., and an uninfected 
urine. At no time during his convalescence did he have any particular 
amount of pain, and he often voluntarily spoke of his comfort. 


Pathologic Note—Gross. Specimen consists of a prostate gland and 
a portion of the trigone of the bladder, together with the vesical orifice. 
The bladder muscosa around the vesical orifice is very red and irregu- 
lar in shape and appears to contain numerous ulcers. The mucosa 
around the ulcerated areas is polypoid in nature and rather frag- 
ile. It seems to be markedly adherent to the prostate gland beneath 
it. The mucosa in the urethra which passes through the prostate shows 
nothing unusual except some reddening. The lobes of the prostate are 
symetrically enlarged; the capsule is smooth, glistening, and trans- 
lucent. On sectioning, the prostate is seen to be composed of a yellow- 
gray tissue in which there are some circumscribed, nodular masses 
which protrude above the cut surface. In some areas are found num- 
erous small cysts filled with a serous-like fluid. In other areas are 


found yellow and white striations having more or less racemose ar- 
rangement. 


Microscopic. Sections taken through the papillary projection show 
it to be composed of sheets and strands of epithelial-like cells which 
vary markedly in size, shape, and staining qualities. An occasional 
very large polyhedral cell is found with a fairly large, round nucleus 
and diffuse chromatin. Throughout these strands of cells is found 
an occasional normal appearing transitional type of cell. An occasional 
mitotic figure is found. Sections through the bladder wall present on 
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the prostate show no evidence of malignancy, the mucosa apparently 
having been eroded at operation. Sections through the prostate show 
the cells lining the acini to be hyperplastic in nature and in places many 
layers in thickness, forming papillary-like projections into the lumen. 
The stroma is increased in amount. No evidence of invasion is 
present. Some of the acini are dilated and filled with a mucoid-like 
material. There is some infiltration of lymphocytes within the stroma. 


Final Diagnosis.—Papillary carcinoma of the bladder. Relatively 
slow growing. Benign overgrowth of the prostate. 


Bladder Tumor Registry Report.—Bladder Tumor Registry Number 
1133. Diagnosis: Papillary and infiltrating carcinoma. Grade III. 


Irradiation-resistant. 

While surgeons have lacked courage to attack bladder cancer 
surrounding one of the bladder orifices, the roentgenologist and 
radon therapist has been doing his utmost to bring about a control 
of the growth or a cure. It is difficult to visualize the correct 
position for the implantation of radon seeds through the cystoscope 
in these cases, especially when adenoma of the prostate is present. 
Surface application of radium produces a severe temporary dysuria. 
Suprapubic transvesical implantation of seeds has given cures after 
months of discomfort. Contraction of the vesical neck is likely 
to follow. Radium pack and direct roentgen-ray treatment leave 
much to be desired. They do cause cessation of bleeding and, in 
some cases, control of the growth. Renal infection, with its sequelz 
of pyelonephrosis and stone formation, is a rare complication of 
radical resection for carcinoma of the prostate; and consequently it 
would be less likely to develop after surgical removal of bladder 
cancer than after implantation of seeds. 


Barringer gives the following complications in seventy-eight 
cases of bladder cancer controlled with radon therapy: Stone in the 
bladder, nine; stricture of the urethra, one; infection of bladder 
and kidneys, two; infection of kidney, two; urethro-rectal fistula, 
two; suprapubic fistula, three. It must be admitted that many of 
these patients had a lesion which was too extensive for successful 
operative treatment. 


Beer reports eight cases with treatment by total cystectomy and 
transplantation of the ureters either into the groin or bowel, with 
one death. However, careful study of the seven remaining cases 
fails to disclose any five-year cures. It would be preposterous for 
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the author to infer that such would be the results if the series had 
been larger. 


It is safe to estimate that 60 per cent of bladder cancers develop 
on the base of the bladder and around its orifices. Early diagnosis 
permits a choice of methods of treatment. Once the tumor has 
passed beyond the confines of the bladder wall, surgery is impossible 
and irradiation gives doubtful results. However, should the blad- 


Fig. 2. Photomicrograph (lower power x 60) showing cancer of bladder neck. 


der neck cancer grow down into the posterior urethra and prostate, 
the operative method which has been described does make it possible 
to’ surround the growth with an incision, relieve the patient of dis- 
comfort, and restore normal micturition. 


Radical perineal resection for carcinoma of the bladder neck 
should be added to our armamentarium. This method of surgical 
treatment may be used in a limited number of cases and has certain 
advantages over other forms of treatment. Immediate relief.is given 
to the patient. He does not have a long period of trigonal or blad- 
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der neck spasm. Dysuria is a negligible factor. The preservation 
of the external sphincter gives complete control of urination, with 
maintenance of normal bladder capacity. 


CONCLUSIONS 


1. A new surgical approach for treatment of bladder neck car- 
cinoma is given. 


Fig. 3. Photomicrograph (high power x 250) showing cancer cells (with a 
few mitoses) infiltrating the internal orifice. 


2. A patient with cancer of the bladder neck treated with radical 
perineal excision of the bladder neck, part of the trigone, prostate, 
and seminal vesicles is reported well after a six-year period. 

3. Restoration of normal urination was secured. 

4. The comfort of the patient after this operation was extraordi- 
nary as compared with the long period of dysuria usually seen after 
radium treatment. 

5. The technic of the operation is not difficult. 
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_ 6. Total cystectomy, with transplantation of the ureters, is not 
necessary for a certain group of cases of cancer developing at the 
bladder neck. 

7. Radical perineal resection of the bladder neck and prostate 
for cancers of the bladder neck should be employed more often. 
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We shall confine our discussion to those patients for whom 
methods of treatment which can be carried out by means of cystos- 
copy are not appropriate. This will, of course, exclude probably 
more than half the patients whose tumors are of low-grade malig- 
nancy, chiefly papillomata, not rarely multiple, but for whom 
transurethral methods are very satisfactory. We shall deal, there- 
fore with the patients with fairly extensive cancer and chiefly with 
those of the higher ‘grades of malignancy. There will, however, 
be included a small number of patients with large papillomatous 


tumors of low-grade malignancy for which the cystoscopic ap- 
proach is inappropriate because too time-consuming. 


IMPORTANCE OF ACCURATE PRE-OPERATIVE DATA 


For the group with which we are here concerned a variety of 
methods of operative attack may be entertained and it is, therefore, 
important that the choice should be accurately made before opera- 
tion wherever possible. Every surgeon who has had experience 
with the transvesical attack upon tumors of the bladder will readily 
recall patients concerning whom his pre-operative information was 
either too scanty or too inaccurate to enable him to come to a cor- 
rect decision as to the most desirable method until the bladder was 
opened and sometimes even until the method which he had planned 
to employ had been carried out to an extent which forced him to 
continue with an inappropriate method. Whether or not we shall 
ever have at our disposal wholly complete data may be doubtful, 
but certainly recent improvements in diagnostic methods have made 
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pre-operative decisions more accurate and we wish to indicate our 
opinion as to the value of the methods at our disposal. 


ERRORS WHICH HAVE OCCURRED IN THE PAST AS A RESULT OF 
INCOMPLETE EVIDENCE 


1. Faulty estimation of size or position of the tumor. Here 
much will depend upon the experience of the cystoscopist, but also 
there is an element which is often beyond the scope of direct ob- 


Fig. 1. Case 1. Fig. 2. Case 2. 


servation, requiring an opinion as to the amount of involvement of 
the deeper layers and particularly of the relation of the process to 
the ureters (Figs. 1 and 2). 


2. Presence of extension of the tumor through the bladder wall 
with involvment of other structures. This is almost beyond the 
possibility of judgment by cystoscopic observation, and in the days 
when this was the only method at our disposal was a frequent 
source of error (Fig. 3). 

3. Obstruction to one or both ureters.. In the past it has fre- 
quently occurred that a tumor which did not appear through the 
cystoscope to be in the immediate proximity of either ureteral orifice 
has been found at operation to have produced obstruction on one 
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side or occasionally on both. This is an opinion which can rarely be 
satisfactorily based upon cystoscopic observation unless the tumor 
is obviously encroaching upon or surrounding one ureteral orifice. 
Even then it may have skidded along in the deeper layers of the 
bladder wall and involved the other ureter without any evidence 
obtainable by the cystoscope (Fig. 4). 


Fig. 3. Case 3. 


THE RELATIVE VALUE OF PRE-OPERATIVE DIAGNOSTIC MEASURES 


At the present time the diagnostic measures at our disposal are 
chiefly of three kinds: 


1. Cystoscopic examination 


2. Cystogram 
3. Intravenous urogram. 


In studying the value of these methods we have made use of a 
series of forty-six cases in all of which careful cystoscopic examina- 
tions had been made by recognized experts. In thirteen a retro- 
grade cystogram was made, in eight a retrograde cystogram and 
intravenous urogram was made, and in twenty-five an intravenous 
urogram was combined with the cystoscopic study. In all of the 
cases the diagnosis was checked at the suprapubic operation. 
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1. Cystoscopic examination.—The information that can be ob- 
tained by cystoscopy is of two types: 


(a) The fact of tumor and, by the removal of appropriate speci- 
mens, the type and grade of tumor. 


(b) The judgment as to the position and extent of the tumor, 


particularly its location in relation to the ureters and to the bladder 
outlet. 


In all these forty-six cases the type and grade of tumor was 
studied by biopsy and in all the cases it agreed with the pathologic 
reports made upon the specimens removed at subsequent operation. 
That the data obtained by cystoscopic biopsy are not invariably cor- 
rect will be recognized since various inflammatory lesions may cloud 
the picture and specimens may not be obtained from the area in- 
volved. However, with rare exceptions, the grade and type are 
recorded with astonishing accuracy. 


The decision by cystoscopic examination as to the extent and 
relations of the tumor is much more difficult and depends upon the 
experience of the observer and the distensibility of the bladder. 
Even in the most skilled hands, it is likely to be inaccurate, chiefly 
in regard to the extent of the tumor, particularly in the submucous 
layers. In this group of forty-six cases, the opinions were practical- 
ly precisely correct in twenty-six, more or less incorrect in nineteen, 
and vague in one. 


2. The retrograde cystogram.—The extent of the tumor. As has 
already been pointed out this can be judged with more or less ac- 
curacy by cystoscopic examination. The question with which we 
were particularly concerned was the value of the cystogram in this 
connection. We had at our disposal, among the forty-six cases, 
twenty-one in which a retrograde cystogram was made and thirty- 
three in which the filling of the bladder by the medium used for the 
intravenous urogram supplied us with some evidence. The cysto- 
gram was clearly helpful in estimating the extent of bladder in- 
volvement as shown by filling defects. In a considerable number of 
cases—difficult to estimate accurately—the cystogram suggested 
considerably more extensive lesions than had been judged by the 
cystoscopic examination. It was particularly helpful in four cases 
of massive, low-grade, pedunculated tumors in which through the 
cystoscope no accurate estimate could be made of the involvement 
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of the bladder wall. In these cases the lack of fixation of the blad- 
der wall was quite evident and, though it perhaps gave no specific 
information, was of advantage. We were disappointed in our hope 
that the cystogram would indicate cases in which the process had 
extended into. the perivesical tissues as compared with those in 
which it was still confined to the bladder wall. We were unable to 
make an accurate prediction by this means (Fig. 5). 


3. The intravenous urogram.—In this series an intravenous 
urogram was available in thirty-three cases. This method is of val- 
ue in demonstrating the presence or absence of obstruction of one 
ureter or both ureters. A decision on this point by means of a cysto- 
copic examination is likely to be uncertain, particularly in those 
cases in which, though the tumor does not closely approach the out- 
let of the ureter, it still lies in such a position that deep infiltration 
of the bladder wall may easily cause obstruction and may even ex- 
tend widely across the bladder to regions far distant from the ob- 
servable superficial lesion. In this series of thirty-three cases, in 
fourteen both ureters and kidney pelves were within normal limits. 
In nineteen cases there was abnormality upon one or both sides. 


It was interesting to compare the accuracy of the prediction made 
as the result of cystoscopic examination with the findings of the in- 
travenous urogram. In this series of thirty-three cases the pre- 
diction in regard to the presence or absence of obstruction of the 
ureter as made by the cystoscopic examination was absolutely cor- 
rect in eighteen cases, was incorrect in thirteen cases, and was vague 
in two. This seems to us clearly to demonstrate the outstanding 
value of the intravenous urogram as an adjunct to the cystoscopic 
study. It seems quite clear that in cases in which operative attack 
is entertained, this method should always be employed. It gives 
evidence which is practically unobtainable in any other way since 
the catheterization of both ureters with retrograde pyelography is 
not always possible and is not entirely free from objection. 


We are inclined, therefore, to summarize our opinion to the 
effect that cystoscopic study, with the appropriate obtaining of 
material for pathologic study and the making of an intravenous 
urogram, are essential diagnostic measures. To the retrograde 
cystogram we accord a secondary place, but since the procedure 
is as a rule unobjectionable, we think it a desirable addition in the 
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interests of the very complete knowledge which we think should 
precede the planning of operative procedures. 


SCOPE OF VARIOUS POSSIBLE METHODS OF ATTACK 


We recognize at once that this must be a statement of personal 
opinion and that equally capable observers will differ widely in their 
conclusions as to the best method of attack in any individual case. 


Fig. 5. Case 5. Fig. 6. Case 6. 


We, therefore, here put forward only our own view, based largely 
upon our own experience. 

1. (a) Transvesical electrocoagulation This method seems to us 
best suited to the low-grade, bushy, papillomatous tumors, classified 
according to Broders’ method as grade 1 but often regarded as 
benign. It is chiefly applicable to the large tumors, the destruction 
of which through the cystoscope would be time-consuming. Electro- 
coagulation may also be applicable to small sessile tumors classified 
as grade 1 or 2, in which case it should generally be combined with 
radon implantation (Figs. 6 and 7). 

(b) Electrocoagulation as a purely palliative method for inoper- 
able tumors in order to control hemorrhage——This method has 
had considerable vogue in the past in cases in which it was not 
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believed that any more radical operation would be successful. 
Whether or not it has today any standing in this field may reason- 
ably be doubted. It will, of course, temporarily control bleeding 
but the control is short-lived and to be had only at the expense of 
the discomforts associated with a suprapubic cystotomy. 


2. Radon implantation with or without preliminary or postopera- 
tive radiation.—This is a field in which we have had less experi- 
ence than with other types of operation and therefore hesitate to 
express an opinion. That radiation and radon implantation have 
definite places in the treatment of bladder tumors does not seem 
to us doubtful. How these cases should be selected is, however, 
a highly controversial question. That the method is applicable to 
the higher grade tumors will probably be agreed to. It is, there- 
fore, essential to know in advance of operation as accurately as 
possible the grade of the tumor, its extent, and the presence or 
absence of encroachment upon the ureter. Obviously the method 
should rarely if ever be applied to patients in whom a ureter is 
grossly obstructed, and will rarely be applied to very extensive 
tumors. It is of doubtful utility in patients with tumors of the 
base which, though they do not encroach upon either ureteral orifice, 
seem destined to do so in the near future. In these, effective 


radon implantation is likely to produce scar tissue and may have 
the same result. 


3. Excision or segmental resection.—For the purpose of this dis- 
cussion we define “excision” as the removal of a circumscribed por- 
tion of the bladder wall applicable to those patients in whom the 
bladder wall is not fixed to surrounding tissues and in whom it can 
be lifted up with the tumor in such a way as to allow excision with 
a wide margin. “Segmental resection” is defined as the removal of 
a larger or smaller segment of the bladder wall beginning with a 
suprapubic opening and extending downward and laterally to the 
necessary extent. 

The decision for or against either of these procedures will de- 
pend upon accurate pre-operative knowledge of the grade of the 
tumor, its extent and its relation to the ureters. 

Excision has worked well in our hands in patients in whom there 
was little or no involvement of the deeper layers of the bladder wall 
and in whom the area of involvement was relatively small (Fig. 3). 
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In this group where the ureter was involved or menaced, reim- 
plantation has seemed to us preferable to ligation largely because 
it left the patient with a functioning kidney and avoided the rather 
remote possibility of explosion where the ureter treated by ligation 
led from an infected kidney. 

Segmental resection is at its best in tumors of the dome and 
lateral walls (Fig. 2). In the past it has been regarded as a satis- 


Fig. 7. Case 7. Fig. 8. Case 8. 


factory method for fairly extensive tumors on the posterior wall 
and dome, but in this group it has been our experience that in- 
volvement of the peritoneal surface has been common and our 
results in the resection of such bladders have not been encouraging. 


4. Transplantation of the ureters with or without total cystec- 
tomy.—The word “transplantation” is here used to include both 
uretero-enterostomy and cutaneous ureterostomy. Diversion of 
the urine may be undertaken for two purposes: (1) as a pre- 
liminary to total cystectomy; and (2) in cases of obstruction of 
both ureters as a palliative measure which may be followed by 
radiation if thought desirable. 


It has been our view that uretero-enterostomy should be con- 
fined to the cases in which there is no gross, demonstrable ab- 
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normality of the ureters; in other words, no obstruction. Trans- 
plantation of a dilated ureter has in our hands, and we think in 
those of others, been followed by more serious renal infection than 
is proper for this procedure (Figs. 8 and 9). 


Fig. 9. Case 9. 


The field of application of this operation will vary with the 
skill of the surgeon in the execution of uretero-enterostomy. The 
cases which seem to us most likely to have a favorable outcome are 
those of tumors of a moderate grade of malignancy and in which 
the ureters are still free from obstruction. In a fair proportion 
of such cases extension beyond the bladder will not have occurred. 
We believe that the operation should be done in two stages, the 
transplantation of the ureters to the intestine preceding the cystec- 
tomy by at least three weeks. 


Cutaneous ureterostomy seems to us at its best in patients with 
dilated ureters, partly for the reason above suggested and partly 
because the drainage of a kidney through a dilated ureter and the 
maintenance of a catheter in the ureter over a long period of time 
is much more easily carried out. This operation has probably been 
less used in this country than its value warrants. The obvious 
objection, of course, is that it leaves the patient in a very abnormal 
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condition in which the care of the diverted urine is always a handi- 
cap. Under favorable conditions and by keeping catheters constant- 
ly in the ureters up to the level of the pelvis we have had satisfac- 
tory results in dealing with abnormal ureters. In some of the cases 
for which this operation seems appropriate it is done purely to avoid 
the approaching doom from ureteral obstruction and ureteral insuf- 
ficiency. Under these circumstances, cystectomy will be undesirable 
because of extension beyond the limits of the bladder. However, 
we believe that there is a distinct field for cutaneous ureterostomy 
coupled with or followed by cystectomy. This will depend upon 
the grade of the tumor and judgment as to its extent. In our 
experience when the tumor has perforated the bladder wall, cys- 
tectomy has been followed by prompt local recurrence so frequent- 
ly as to make it seem worthless. 


CASE REPORTS 


Case 1.—January 11, 1934. Male fifty-five years of age, white. 

Duration of symptoms: One month, three days hematuria. Since 
then urine cloudy. Dull pain in right flank for many years but no 
sharp pain. 


Urine on admission: Pus 1; blood 0. Urea content of blood 32 


mg. per 100 c.c. 

Cystoscopic examination: Sessile neoplasm 2 by 2 cm. low on 
left lateral wall surrounded by an area of bullous edema 3 by 4 cm. 
Growth appeared to be 2 cm. from left ureteral orifice. 

Biopsy report: Squamous cell epithelioma, grade 3. 

Intravenous urogram: (Fig. 1) Slight visualization on the right, 
probably due to rapid evacuation (Crenshaw). Left pelvis and calices 
and ureter normal. 

Operation: Tumor on left lateral wall 3.75 cm. square, 0.5 cm. to 
outer side of left ureter. Segmental resection. Ten months later no re- 
currence. 

Note: The growth was somewhat nearer the left ureter than the 
cystoscopic observation suggested but it did not obstruct. The ab- 
sence of visualization of the right kidney may have been due to 
hydronephrosis from other causes as suggested by the pain in the 
right flank, of many years’ duration. 


Case 2.—April 22, 1934. Male fifty-five years of age, white. 
Duration of symptoms: Painless hematuria seven months before 
admission, and off and on thereafter. 


Urine on admission: Pus 1; blood 4. Urea content of blood 40 
mg. per 100 c.c. 
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Cystoscopic examination: Solid villous neoplasm 4 cm. in diameter 
surrounding region of right ureter. 

Biopsy report: Squamous cell epithelioma, grade 4. 

Intravenous urogram: Ptosis, grade 1, of right kidney, slight de- 
formity of renal pelvis, calices normal. Ureter slightly tortuous and 
slightly dilated in the upper third. Left pelvis elongated, calices and 
ureter normal. 

Operation: Large carcinoma 5 by 6 cm. on the right lateral wall, 
very near the right ureter. Segmental resection; ureter not divided. 
Seven radon seeds in cut edges. Ureteral catheter left in place on 
right. 

October 22, 1936: Reported by letter that he was in apparently nor- 
mal condition. 

Note: The cystoscopic observation of the relation of the tumor to the 
right ureter was very accurate as judged by the operative findings; 
yet the ureter was not grossly obstructed. 


Case 3.—January 14, 1935. Male, seventy-one years of age, white. 

Duration of symptoms: Eight months before admission, single 
hematuria; thereafter no gross hematuria but frequently microscopic 
blood in urine. 

Urine on admission: Pus 4; blood 1. Urea content of blood 32 
mg. per 100 c.c. 

Cystoscopic examination: Huge tumor apparently on the left wall. 
Base of tumor not seen. 

Biopsy report: Papillary squamous cell epithelioma, grade 1. 

Intravenous urogram: (Fig. 3) Practically no visualization of 
renal pelvis or upper ureter on left. The appearance of the bladder 
from the medium coming from the kidney was interesting, showing 
an outline of normal size with filling defects of varying density. 

Operation: Soft tumor with pedicle 2 cm. in diameter on the left 
wall 1.5 cm. above the left ureteral orifice. Excision. 

May 26, 1937: Cystoscopic examination showed bladder normal. 


Case 4.—June 17, 1935. Male, sixty-one years of age, white. 

Duration of symptoms: For eight months before admission had had 
painful and frequent urination; recently some hematuria. 

Urine on admission: Pus 1; blood 1. Urea content of blood 22 mg. 
per 100 c.c. 

Cystoscopic examination: Ulcerated sessile neoplasm situated in 
dome and right lateral wall. Base of bladder apparently not involved. 

Biopsy report: Squamous cell epithelioma, grade 3. 

Intravenous urogram: (Fig. 4) Right kidney best visualized in twenty 
minute film. Shows dilatation of calices 2, of pelvis 1. Upper third 
of right ureter dilated 1. Left kidney normal except lower third 
dilated 1. 


Operation: Extensive carcinoma on right side surrounding right 
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ureter and extending to within 0.5 cm. of bladder neck. Left ureter 
not involved. Treated by diathermy and implantation of 17 radon 
seeds. 

May 12, 1936: Recurrence about urethra. Implantation 5 radon 
seeds. 

October 5, 1936: Intravenous urogram: Right pelvis and calices 
dilated 3. Left kidney pelvis normal, calices normal. 

Report by letter January 16, 1937, following recent roentgen ther- 
apy ; much improved. 

Note: The relation of the tumor to the ureters was more intimate 
than the cystoscopic study indicated. 


Case 5.—October 1, 1934. Male, fifty-two years of age, white. 

Duration of symptoms: Hematuria for two years. 

Urine on admission: Pus 1; blood 3. Urea content of blood 30 
mg. per 100 c.c. 

Cystoscopic examination: High on right lateral wall and dome, a 
firm area several cm. in diameter, covered with slough. This was sur- 
rounded by bullous edema. Impression of a large mass pushing the 
right wall inward. 

Biopsy report: Squamous cell epithelioma, grade 3. 

Intravenous urogram: (Fig. 5) No visualization of right kidney. 
Left kidney normal. 

Operation: This showed a cavity in the right wall due to perforation 
of a bladder neoplasm into the perivesical tissue. Radon seeds im- 
planted. 


Died 1936. 
_ Note: The intravenous cystogram here suggests massive extraves- 
ical extension of the tumor, a condition verified at operation. 


Case 6.—March 18, 1935. Male, sixty years of age, white. 

Duration of symptoms: Three or four years before admission first 
noted gross hematuria; not again until shortly before admission. 

Urine on admission: Pus 1; blood 4. Urea content of blood 44 
mg. per 100 c.c. 

Cystoscopic examination: Large tumor apparently involving the 
whole base, extent not accurately determined. 

Biopsy report: Papillary squamous cell epithelioma, grade 1. 

Intravenous urogram: (Fig. 6) Right side best visualized in sixty 
minute film, showing pelvis and calices dilated 3. Left kidney normal. 

Operation: Extensive tumors treated by electrocoagulation. Right 
ureter not touched. 

October 26, 1936: Intravenous urogram: Right kidney shows good 
concentration in five minute film. Pelvis small and globular, calices 
normal. Left kidney normal. 

Cystoscopic examination: Two small papillomas near right ureteral 
orifice. Fulgurated. 
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May 17, 1937: Cystoscopic examination: Small recurrence on right 
lateral wall. Fulgurated. 


Case 7.—March 22, 1934. Male, fifty-four years of age, white. 

Duration of symptoms: Four months painless hematuria. 

Urine on admission: Pus 2; blood 3. Urea content of blood 36 mg. 
per 100 c.c. 

Cystoscopic examination: Two or more papillary tumors, one 2 by 
3 cm. in diameter low on right wall, 1 cm. lateral to right ureteral ori- 
fice. Another high on right wall. 

Biopsy report: Papillary squamous cell epithelioma, grade 2. 

Intravenous urogram: (Fig. 7) Right kidney pelvis outlined in five 
minute film, calices not showing. Fragmentary visualization in twenty 
minute film. Left kidney pelvis and calices normal. Multiple shad- 
ows, probably calcified glands in right lumbar region. 

Operation: Two sessile tumors, one 2 cm. in diameter on the 
posterior wall, another 2.5 by 3 cm., practically in contact with the 
right ureteral orifice. The first tumor was excised and the second 
treated by electrocoagulation. Catheter left in left ureter. 

March 31, 1937: Has had several recurrences. Treated by home 
physician by coagulation. Now apparently well. 

Note: The intravenous cystogram does not suggest much fixation of 
right wall of bladder. 


Case 8—May 15, 1935. Male, fifty years of age, white. 

Duration of symptoms: For one year burning on urination. Re- 
cently had passed a few small blood clots. 

Urine on admission: Pus 1; blood 4. Urea content of blood 26 
mg. per 100 c.c. 

Cystoscopic examination: A sessile tumor 5 by 6 cm. on left base 
and left lateral wall, surrounded by bullous edema. Tumor appeared 
to surround left ureteral orifice. 

Biopsy report: Squamous cell epithelioma, grade 4. 

Intravenous urogram: (Fig. 8) Right pelvis and calices normal. 
Left pelvis incompletely filled but apparently normal. 

Operation: An infiltrating tumor 3.5 by 4 cm. lying 1 cm. above 
the left ureteral orifice. There was also another tumor 1.5 cm. on the 
left upper quadrant of the urethral meatus. Tumor destroyed by dia- 
thermy. 

January 20, 1936: Rapid recurrence. Whole left half of bladder 
involved. Left kidney failed to visualize in intravenous urogram, 
October 19, 1935. 

Died June, 1936. Autopsy showed no metastasis or extension 
beyond the bladder. Left kidney completely occluded. 

Note: The method of treatment selected for this case was not suc- 
cessful. The normal condition of the ureters at time of admission and 
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the absence of metastasis as shown at autopsy suggest that trans- 
plantation of ureters to sigmoid might have been more appropriate. 


Case 9.—June 4, 1934. Male, forty-seven years of age, white. 

Duration of symptoms: Ten months before admission, acute gon- 
orrheal urethritis followed by terminal hematuria. Seven months be- 
fore admission, cystoscopic examination elsewhere, with diagnosis of 
bladder tumor. Treated by fulguration. 

Urine on admission: Pus 4; blood 3. Urea content of blood 36 mg. 
per 100 c.c. 

Cystoscopic examination: Extensive neoplasm of left base and left 
lateral wall, surrounded by bullous edema. Left ureteral orifice in- 
volved in area. 

Biopsy report: Squamous cell epithelioma, grade 3. 

Intravenous urogram: Kidney pelvis, calices and ureter normal. 

Operation: Large carcinoma of the left wall 6.25 by 3.75 cm. in 
diameter within %4 inch of left ureter and 1 inch of urethra. Seg- 
mental resection; left ureter not divided. 

Intravenous urogram September 3, 1934: (Fig. 9) Twenty-minute 
film, right kidney normal. Left kidney, calices dilated 3, pelvis not 
clear. 

Cystoscopic examination September 3, 1934: Large recurrence in- 
volving region of left ureter, treated by cystoscopic removal and im- 
plantation of 15 radon seeds. 

Died: July 15, 1935. 


Note: This might have been a suitable case for uretero-enterostomy 
and total cystectomy. 





DISCUSSION 


Dr. GreorcE G. SmitH (Boston, Mass.): Generalization in 
medicine is always dangerous and certainly each case of bladder 
tumor must be evaluated on the findings in that particular indivi- 
dual. But it seems to me there are certain generalizations which 
it is fairly safe to make. The single or perhaps double small 
pedunclated tumor, whether it is low grade papillary carcinoma or 
whether it is a pure papilloma, can be very successfully treated by 
excision through the cystoscope or suprapubically, with, I think 
advantageously, the implantation of one or two or three radon 
seeds beneath the pedicle of the tumor. 

When these pedunculated tumors come in greater numbers than 
two, it is usually necessary to open the bladder suprapubically and 
get at them more thoroughly, but the same process can be employed. 
In this type of tumor, I think, a thorough electrocoagulation of 
the stump is of value. 


From this type of tumor, we come to the single infiltrating 
tumor and here the situation is a little different. In my experi- 
ence, electrocoagulation, although temporarily successful, has not 
produced good permanent results with this type. One should either 
resect the entire thickness of the bladder wall, if that is feasible, 
or should implant radium beneath and about the infiltrated portion 
of the bladder wall, well outside the palpable induration. Some of 
these tumors do extremely well under this treatment. 


I remember an elderly woman who came to the Massachusetts 
General Hospital about a year ago with one of the most hopeless 
looking carcinomas of the bladder wall that I have ever seen. It 
was because she was so: uncomfortable that after a good deal of 
deliberation we finally decided to open the bladder and do what we 
could for this tumor with radium. Much to my surprise, the 
patient did extremely well. I have seen her within a short time, 
and there is no evidence of recurrence, although I think there prob- 
ably will be, but the result has been extremely satisfactory. 

The tumors of the dome of the bladder have been very trouble- 
some because there seems to be a distinct likelihood of recurrence. 
The type of tumor that has seemed to me the most troublesome of 
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all has been the low grade, multiple tumor which keeps appearing 
here and there all over the bladder surface. You may destroy 
these by electrocoagulation through the cystoscope or by implanta- 
tion of radium and within a few months in another part of the 
bladder you will find a similar tumor. After you have treated these 
for a few years, you have a bladder which holds two or three 
ounces. It is a mass of scar tissue. The patient is uncomfortable 
from this condition. I have done a total cystectomy in one of these 
patients because he bled so profusely from his bladder. When his 
bladder was removed, the pathologist failed to find any malignancy 
at all in it, although tumors which had been removed before had 
been proved to be low grade carcinoma. 


This type of tumor, I hope, will be susceptible to deep x-ray 
treatment, particularly if we can improve the technic of deep x-ray 
treatment. I have one or two now of this type that are extremely 
puzzling; it is difficult to know what to do with them. I believe, 
as Dr. Cabot has said, total cystectomy is distinctly of value, and 
I believe it will often, or should often be done in this type of case. 
It seems to me the only answer so far. I agree with him also that 
while the ureters are normal and the upper urinary tract uninfected, 
uretero-enterostomy, as I hope to show tomorrow, is an operation 
of relatively low enough mortality so that it is perfectly proper to 
use it. When the ureters are dilated, bilateral cutaneous ureteros- 
tomy is a perfectly feasible measure. I had one woman who wore 
tubes for four and one-half years, then died of cancer of the gall 
bladder, and autopsy showed the kidneys in excellent condition. 
I have some half dozen patients with cystectomy and ureterostomy 
going around now. In general they get on pretty well, particularly 
if they are intelligent enough to learn how to handle the tubes 
themselves. I believe the kidneys get along very well with this type 
of drainage. 


Dr. WiLLiAM C. QuinBy (Boston, Mass.): These papers have 
been most illuminating. In regard to Dr. Deming’s communica- 
tion, I feel that he was most fortunate in finding just that type of 
individual to whom he could apply so ingenious a resection of the 
bladder. I would like to ask him what he would have done if, 
at operation, he had found that the tumor extended another half 
inch up the bladder towards the ureter. I doubt if he would have 
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been able to get very far with it without abandoning the perineal 
approach or at least adding something to it. However, his is a 
very brilliant case, brilliantly treated, and apparently successful. 

As regards Dr, Cabot’s encyclopedic communication, I am very 
much pleased by one point: to find him advocating a procedure 
which, as you know, I have advocated for a number of years, 
namely—investigation of the lymph drainage area of the bladder. 
In dealing with vesical cancer I became convinced a number of 
years ago that I had not sufficient knowledge on which to base a 
decision between the choice, let us say, of a segmental resection 
over a deep cauterization by diathermy or otherwise. It seemed 
to me that urologists as a group were trying to cure vesical can- 
cer without having information on each case which the general 
surgeon, because of the more easy opportunity of getting this 
information, was using right along; that is, knowledge in regard 
to the presence or absence of distant metastases. 

Therefore, in a large percentage of my cases, I have subjected 
the patient, as a first procedure, to an opening of the peritoneum, 
and with a high Trendelenburg position and walling off of the 
intestines, have carefully gone over all the lymph draining area 
alongside and above the bladder in order to demonstrate, as far as 
I could, whether or not there were actual secondary deposits be- 
yond the bladder itself. I have been disappointed many times to 
find in a patient whose bladder examination showed what ought 
to have been a perfectly, definitely controllable malignancy, a sec- 
ondary deposit in some spot of the extravesical drainage area. 

As a matter of fact, during the last year there have been six such 
cases in my hands. This finding limits, in my estimation, the kind 
of operation which one should adopt to control the tumor locally. 

It seems to me that the finding of secondary deposits offers the 
best example for the use of deep x-ray therapy, because there is no 
other agent with which I am familiar that has any possibility of 
such general effect as demanded by this condition. If you wish, 
the bladder can be excised, the ureters drawn to the surface of the 
skin and the secondary deposits treated by deep x-ray therapy. 
This may be the best solution of the problem for some patients, but 
to make a radical removal of the bladder followed by transplanta- 
tion of the ureters to the intestine in such a patient, leaving definite 
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malignancy still existing in the lymph nodes of the pelvis, seems to 
me to be illogical. 


Dr. BENJAMIN S. BARRINGER (New York, N. Y.): I was 
particularly delighted in Dr. Cabot’s presentation. His mental flex- 
ibility is very wonderful, thoroughly moral on the one hand when 
he speaks about electrocoagulation, and quite immoral when he 
talks about radium the way he does. (Laughter.) 

I regret to see the swing back to electrocoagulation of these tu- 
mors. I think any one of us who has seen a large number of 
tumors has seen many which temporarily have been made better by 
electrocoagulation. The tumor is removed temporarily; the bleed- 
ing is stopped, but the ultimate cure is almost nil in almost all cases. 
It is a lazy man’s method of dealing with a proposition that should 
be dealt with in another form. 

I believe today there are two reasonably proven methods of deal- 
ing with bladder tumor—the clean-cut surgical operation and ra- 
dium. I don’t believe any other method has been at all proved out 
to any extent. 

I think Dr. Deming’s presentation was a very beautiful one 
and I think that he will find a good many cases in which the 
tumor does not go up onto the ureters, in which it is limited to the 
internal urethra, and in which he may do this operation. Per- 
sonally, I would much prefer it to a total cystectomy. I think the 
palliative result of skin transplantation of the ureters is a very 
important one. I think we have been neglecting it. 

I had one patient with an untreated bladder carcinoma who went 
four years and then developed a vesicovaginal fistula. I trans- 
planted her ureters into the skin at the end of the fifth year. She 
lived five years more in reasonable comfort, and died of carci- 


noma. In that case it was well worth while doing the skin im- 
plantation. 


Dr. Epwarp L, Keyes (New York, N. Y.): I agree with Dr. 
Cabot that the combination of radon implantation and segmental 
resection of the bladder is absolutely the most fatal combination 
that can be used. 

Dr. Cabot has asked for the long history of over ten years of 
cutaneous ureterostomy in the groin, not in the loin. I have 
three such cases. One of them still has an active tuberculosis of 
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this remaining kidney. Of the other two, one was an implantation 
of a remaining ureter after the removal of a tuberculous kidney. 
The other was for a curious case of hydronephrosis. I will agree 
with Dr. Cabot from those and other experiences that there is no 
peace after cutaneous ureterostomy of a normal ureter until the 
normal ureter has become an abnormal ureter. After it has be- 
come dilated, it is all right. 


I don’t know that anyone else has the same obsession that I have 
in keeping the cutaneous ureterostomy going without a catheter 
in the ureter. It seems to me the danger of stone is minimized by 
keeping foreign bodies out of the ureter. In two of these cases I 
have managed that. One of the two patients keeps himself dry 
even at night, by the ordinary little suprapubic hard rubber cup 
squeezed on his abdomen. The other fellow doesn’t keep himself 
dry at night. They apparently go on well quite indefinitely, and 
neither of these two has had any pyelonephritis or stone after the 
first six months or a year. 


Dr. RoGcer C. Graves (Boston, Mass.): I have here an in- 
strument that has been very useful to me and I thought it might 
interest you (Fig. 1). You may have something similar or some- 


thing very much better, but I have found that this works well. 
Many of the pedunculated tumors of the base of the bladder, as you 
know, are difficult to reach and especially so in patients with a 
deep pelvis. It is hard to get at the pedicle beneath the overhang- 
ing tumor without a good deal of trauma and bleeding and possible 
dissemination of tumor cells. This instrument was made for me 
by Mr. Fred Wappler and is a modification of his rectal polyp 
snare. One takes a length of ordinary tonsil wire and passes it 
down through the barrel of the instrument, securing it firmly under 
the contact post (A) on the side. The other end of the wire is 
looped around and brought back through the barrel again and out 
through the additional contact post (B) on the top of the instru- 
ment, thus completing the circuit. B is not tightened until the loop 
has been adjusted satisfactorily around the pedicle of the tumor. 


When the bladder has been well opened, the loop is made as large 
as it needs to be to encircle easily the bushy papillary portion of 
the growth, and then with the aid of small fiber or bakelite spatulz 
which minimize trauma to normal bladder mucosa, it is gently 





254 DISCUSSION 


worked by the assistant down around the tumor until it can be 
closed snugly around the base or pedicle of the tumor, level with 
the bladder wall. Then the upper contact post is tightened to keep 
the loop from slipping and a slowly cutting current is applied 


through the active electrode which is attached to the instrument 
at A. 


When, after a few seconds, the signs of coagulation can be recog- 
nized, the scissor grip is slowly used to close the loop completely 


Fig. 1. Photograph of snare used for dividing the 
pedicle of pedunculated tumors of the bladder. One 
end of the wire loop is secured beneath the contact 
post at A; the other is pulled through the contact at 
B, until it fits snugly around the base of the tumor as 
described. B is then tightened and the grip slowly 
closed with the current applied. 


with the current still applied and the instrument is withdrawn, thus 
cutting across the pedicle. In this way the whole tumor can be 
lifted out of the bladder en masse and there is left behind a very 
satisfactory coagulum at its base. The ease of removal by this 
method and the control of bleeding have been more satisfactory 
than with any other technic that I have used. 


Dr. FLEtTcHER H. Cotsy (Boston, Mass.): I would like to 
congratulate Dr. Deming for two things: first, on the choice of 
a radical operation to cure cancer, and second, on his excellent re- 
sults. However, the histology of these tumors, which are around 
the base of the bladder involving the prostate, is sometimes difficult 





DISCUSSION 255 


to determine; whether the tumor actually arises from the bladder 
neck or from the prostate. 


Was that definitely shown in your case? 


Dr. WiLuiaM F. Braascu (Rochester, Minn.): Dr. Cabot has 
called attention to the difficulties of making an accurate cystoscopic 
diagnosis with bladder tumor. This is certainly true with extensive 
tumors and in the presence of secondary infection. The greatest 
obstacle to cystoscopic accuracy, however, is intolerance. In fact, 
many cases of vesical neoplasm, satisfactory and complete cystosco- 
pic examination is impossible without some form of anesthesia. 
For this purpose we give either pentothal sodium intravenously or 
a low spinal anesthesia. In this way a much better opportunity for 
thorough examination is possible and in most cases the inaccuracies 
referred to by Dr. Cabot can be obviated. 

Another source of error exists in the inaccuracy of biopsy made 
from tissue removed at the cystoscopic examination. It is often 
difficult to be accurate in removing tissue from the neoplasm. It 
often happens with small tumors that tissue from adjacent areas is 
removed. When a diagnosis of inflammatory tissue is made it may 
be difficult to know whether the wrong tissue was removed and re- 


peated specimens are necessary. Intolerance again is frequently a 
factor in causing error, and with the aid of anesthesia a more ac- 
curate biopsy is possible. 


Although it is true that the reports of specimens removed for 
biopsy are not always accurate, yet the percentage of accuracy is 
so high that the method is invaluable as a guide. It is true that 
every now and then a specimen of bladder tumor is removed and 
reported as grade 2 and at operation the tumor is found to be 
grade 3. Likewise, biopsy specimens may be reported grade 1 and 
at operation prove to be.grade 2. It is rare, however, to have a 
biopsy report changed from grade 1 to grade 3, or grade 2 to 
grade 4. 

Another point I wish to emphasize is the value of the excretory 
cystogram. It often is of value in giving us a more accurate esti- 
mation of the size of the tumor than can be obtained by the ordi- 
nary cystoscopic examination. However, in its interpretation one 
must be sure that the bladder is completely filled. I have seen a 
number of excretory cystograms made soon after injection, which 
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gave the impression of a tumor. When radiographs were made 
subsequently, say sixty or eighty minutes after injection and the 
bladder was completely filled, the apparent filling defect had dis- 
appeared. 

On the other hand, small tumors which will show in the par- 


tially filled bladder may disappear from view in the completely filled 
bladder. 


The excretory urogram may be of great clinical value in deter- 
mining the condition of the kidneys and ureters and should be 
made routinely in every case of bladder neoplasm, since involvement 
is so frequently found which has given no clinical evidence what- 
ever. It is also most necessary, if transplantation of the ureters is 
considered, in order to determine the condition of the ureters as well 
as of the kidneys. 


In closing I would emphasize that although it is true that the 
ordinary preliminary cystoscopic examination may be inaccurate as 
to the exact position and size of the tumor, anesthesia with com- 
plete relaxation will permit greater accuracy. If biopsy specimens 
are taken under similar more favorable circumstances, the percen- 
tage of inaccuracy and failure will be greatly reduced. I would 
also like to repeat that the excretory urogram should be made rou- 
tinely with tumors of the bladder, not alone to visualize the condi- 
tion of the ureters and the kidneys, but because it will give data 
as to the size and position of the tumor which may be difficult to 
obtain during cystoscopy. 


Dr. Hucu H. Youne (Baltimore, Md.): Dr. Deming’s report 
of successful radical perineal resection of bladder neck carcinoma 
is of great interest. Someone has asked what could be done if the 
tumor involved the bladder more extensively. I can answer this by 
saying that in two cases in which carcinoma involved the neck and 
also an adjacent part of the bladder on ‘one side, I removed not 
only the prostate and the neck of the bladder, but also a large por- 
tion of one side of the bladder. In both these cases the ureter was 
invaded and blocked and the kidney functionless. It was therefore 
feasible to clamp and ligate the ureter retrovesically without dan- 
ger, and thus remove the entire carcinomatous mass involving the 
prostate and bladder. In a recent issue of the Journal of Urology 
(July, 1937), Dr. E. Clay Shaw, in an interesting paper, reports 
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cases of carcinoma of the bladder and prostate in which he has 
done total cystectomy and ureter transplantation through the per- 
ineum. He has also presented a great series of experimental oper- 
ations by means of which he has elaborated a remarkably effective 
technic for this extensive operation. I believe that in the future we 
shall see more and more cases of carcinoma of the prostate and 
bladder attacked successfully through the perineum. 

I have also been greatly interested in Dr. Cabot’s paper and 
his frank report of cases in which the methods employed have not 
been satisfactory. I believe that fine frank admissions of failure 
and exposé of the bad results obtained by certain procedures are 
of great importance to us. The value of this society, composed as 
it is of leaders in urology, those who hold the principal seats of 
learning in urology in all parts of the country, and who are the in- 
structors of the great group of urologists who make up the Amer- 
ican Urological Association, is in just such symposia as these. 


Dr. CtypE Leroy Deminc (New Haven, Conn.): I am very 
thankful to Dr. Young for answering Dr. Quinby’s question. I 
was going to say that, in the first place, I would not allow myself 
to get caught in that position; and, secondly, if I did, I could do a 
perineal cystectomy. 

Three years ago before a combined meeting of the New York, 
Philadelphia and New England Urological Societies, I reported a 
total perineal cystectomy case in a man of sixty-eight years. That 
case has never been published. Six days after a preliminary free- 
ing of the top of the bladder, I removed the whole bladder, pros- 
tate, seminal vesicles and membranous urethra for cancer of the 
bladder with extension into the posterior urethra. This man 
had nephrostomy drainage through silver tubes. He died at his 
home nineteen months after operation, with pneumonia. 

The difficulty in making an accurate diagnosis relative to the 
extent of a bladder cancer may be questioned. We cannot be too 
careful in the study of these cases. The careful measurement of 
the size of the tumor, the edema at its base or periphery, the 
retrograde view, for which we owe Dr. Young much credit, and 
the palpation of the bladder and prostatic tissues with the cysto- 
scope in the urethra and finger in the rectum, all help to determine 
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the exact size and true extent of tumor invasion. My first slide 
demonstrates these points of diagnosis. 

Dr. Colby’s question as to whether a cancer originates from the 
bladder or prostate is important. In this case, it undoubtedly de- 
veloped primarily from the bladder neck, as the prostatic tissue 
was free from cancer. 

I do not believe that it makes any difference whether the cancer 
is primarily from the bladder or prostate. The operation is ap- 
plicable to either one. 





HUMAN PROSTATIC INFECTION WITH BRUCELLA 
ABORTUS (ALCALIGENES ABORTUS) 


MONTAGUE L. BOYD, M.D. 
Atlanta, Georgia 


Having made possible the diagnosis of chronic brucellosis, by 
the discovery of the organism of the abortive type of brucellosis 
in the prostate of a man with an obscure, chronic illness makes 
me wonder if some other, perhaps many other, sinuilar infections 
in the urogenital organs are not being overlooked. 

The essential purpose of this article is to call attention to the 
following facts about chronic brucellosis: 


1. Chronic as well as acute urogenital infections of the abortus 
variety do occur. 


2. Clinical diagnosis of chronic brucellosis is extremely diffi- 


cult, even in severe cases (Evans).”™ 


3. To make certain the diagnosis of chronic brucellosis it is gen- 


erally necessary to find the Brucella abortus by culture, since there 
is no other infallible method. 

4. The abortus variety of Brucella is partially anaérobic and 
grows very slowly. Concerning this, Hardy’”® says we have adopted 
and recommended the plan of incubating broth cultures for four 
weeks with subcultures at semiweekly intervals before finally re- 
porting “no growth.” 

The medical profession is today fairly well informed about bru- 
cellosis and it would seem likely that it is rarely overlooked in the 
acute and severer forms. Nevertheless, it has been only in the last 
decade that it has received much attention in this country, and it 
was only in 1924 that the first human infection in the United States 
with Brucella abortus was reported by Keefer” in Baltimore. 

Very little data are to be found in the literature concerning hu- 
man urogenital infections in the male during acute attacks of the 
disease except that it is said that orchitis is not uncommon (Simp- 
son** says about 10 per cent, Gentry’? 4 to 8 per cent) and abor- 
tions in the female are of course frequent. Simpson’* reports the 
recovery of the Brucella abortus from a draining sinus of an epi- 
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didymis, and says, “Three of our male patients went first to genito- 
urinary surgeons for treatment of seminal vesiculitis, prostatitis, 
epididymitis, and orchitis,” and although the Brucella organisms 
were not found in repeated smears made from the urethral dis- 
charge after massage, the patient’s blood agglutinated B. abortus 
in dilutions of from 1:160 to 1:640. 

Hardy” says concerning urinary tract involvement in undulant 
fever, “Cases with initial symptoms of cystitis and renal tubercu- 
losis have been diagnosed as undulant fever through isolation of the 
organisms from the urine and positive agglutination tests.”’ 

Certainly the fact that the Brucella abortus organism is produc- 
tive of abortions in animals and human beings, and not infrequently 
in the acute cases produces urogenital infections in the human male, 
suggests the possibility of genital or urogenital infections in the 
cases of chronic brucellosis. 

The case I report here illustrates quite well what appalling dis- 
ability the chronic brucellosis can produce and also the great diffi- 
culty with which the cause of the disability is discovered. It is possi- 
ble that the information presented by Evans’ concerning chronic 
brucellosis, and since elaborated by various authors, will be far- 


reaching enough to cause within a few years a more frequent and 
rapid recognition of the disease than has existed in the past. And 
it is just possible, as illustrated by my experience, that the assistance 


of the urologist in revealing the focus of infection may be of im- 
portance. 


CASE REPORT 


J. A. G., male, aged forty-two, married, advertising business. Pied- 
mont Hospital No. 40410. 

It seems that the patient was a healthy, athletic young man with no 
suggestion of nervousness, worry, or apprehension until the Fall of 
1917. Then at the age of twenty-three he was given a typhoid inocu- 
lation in the Army. He had a severe reaction with temperature of 104. 
The fever continued for several days. Shortly after this he had his 
tonsils removed, while still in the Army, followed by a high fever for 
ten days or more. Examination to determine the cause of this fever 
revealed the fact that he had a “spot” on one of his lungs. He was told 
that he had a fairly well advanced tuberculosis and was sent to a sana- 
torium. After three months there it was decided that he did not have 
tuberculosis and had never had it. Shortly after this, and still in the 
year 1917-1918, he spent three weeks or more in the Johns Hopkins 
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Hospital, but no cause could be found for his slight fever. A mild 
degree of prostatitis, and an organism probably pneumococcus was re- 
ported in the prostatic secretion. During six months his weight fell 
from 175 to 135 pounds.* 

Since 1918 the patient has been half sick most of the time. While 
able to work and establish a business, he has never felt well. His 
complaints have been pain over the gall-bladder region, frequent at- 
tacks of diarrhea with blood and mucus in the stools, a rise of tempera- 
ture to 99 or 100 every afternoon, weakness, sweating, and increasing 
nervousness, apprehension and irritability.* In May, 1936, he went to 
one of the best medical clinics in this country and a complete exami- 
nation failed to show any pathologic changes which would explain his 
condition, although a diagnosis of fibrositis of the spine was made. An 
agglutination test for Brucella abortus was negative. Since then he has 
been completely re-examined and nothing else found except numerous 
diverticula of the colon. All tests for brucellosis have been negative 
except the culture from the prostate made December 31, 1936. 


The patient was first sent to me March 7, 1935, by Dr. J. E. Paullin 
for a urological examination. My only positive findings were some 
adhesions about the upper, prespermatic part of the prostate, especially 
on the right, and pus in the prostatic and seminal vesicular secretion. 
I advised treatments for prostatitis but the patient came to see me 
only five times during the ensuing three months. The treatments may 
have improved him; something did, for he was better for some months. 

I saw him again a year later, March 12, 1936, and made a complete 
urological examination because he was quite sick again with the vari- 
ous symptoms which we now know were those of brucellosis. At this 
time he had some bacilli in the urine and varying amounts of pus in 
the prostatic and seminal vesicular secretion, but never very much. 
The kidneys were not infected. 

During the following nine months he came to me forty-five times 
for massage of the prostate and seminal vesicles. The amount of pus 
in the prostatic and seminal vesicular secretion decreased and the pros- 
tatic secretion looked fairly normal except that there were almost al- 
ways a few scattered groups of pus cells and some scattered groups 
of fine Gram-negative bacilli. The urine became and remained un- 
infected. On December 31, 1936, I obtained prostatic secretion for 
culture. There was no evident growth for about three weeks and then 
the laboratory could not identify the bacteria. At the suggestion of 
Dr. Hugh Wood the cultures and another specimen were sent to Dr. 
Roy Kracke’s laboratory, and the bacteria were then identified as 
Brucella abortus, which was later confirmed by the Public Health 
Service in Washington. 

During these many months the patient had suffered a great deal. 
Nothing had been found to explain his troubles and he was told re- 


*Abstract of letter from Dr. Hugh Wood of Atlanta, Apr. 26, 1937. 





262 MONTAGUE L. BOYD 


peatedly that much of his trouble was due to a highly sensitive nervous 
system. 


While I never thought that the slowly improving prostatic inflamma- 
tion could be causing all of the severe symptoms, I insisted in my re- 
ports about the patient that something was radically wrong with him 
when I could continue to get groups of bacteria from the prostate, and 
it was the persistence of his symptoms which eventually led to culture 
of the prostatic secretion. 

A few months after the Brucella abortus was found in the prostate 
he was evidently getting worse. He was hospitalized and his record 
shows that he had a rapid sedimentation rate, some fever every after- 


noon, sweats, malaise, innumerable aches and pains, and most of the 
time a great mental depression. 


A few weeks ago he was sent to Dr. Fred Hanes at Duke Univer- 
sity, where a study of chronic brucellosis is being made, and Dr. Hanes 
has written me that the Brucella abortus bacilli have been found in 


the gall bladder and stools, which at last explains the cause of his 
severe symptoms. 


TECHNIC OF CULTURING THE PROSTATIC AND SEMINAL VESICULAR 
SECRETION 


I doubt whether the precautions to prevent contamination which 


I employ in obtaining specimens of prostatic and seminal vesicular 
secretion are really necessary. The value of my technic lies in its 
exclusion of contaminations from the urethra so that it will be 
known that the bacteria which grow in the culture media come from 
the kidneys, bladder, prostate, or seminal vesicles. The bladder and 
kidneys can be excluded as a source of the bacteria if careful micro- 
scopic examination of a second glass of urine shows no bacteria. 
In my experience, failure to find bacteria by careful microscopic 
examination of uncontaminated bladder urine is sufficient to deter- 
mine that bacteria found in the prostatic and seminal secretion 
come from an infection in the prostate, seminal vesicles or vasa. 
Of course, there may be exceptions to this but a long experience in 
careful microscopic examinations and culture work gives me assur- 
ance that the above test is accurate enough for all purposes. My 
technic of obtaining cultures is this: The patient voids almost, but 
not quite, emptying his bladder. The urethra is then filled with a 
1:1000 solution of acriflavine, using care not to permit the solution 
to enter the posterior urethra. After enveloping the penis in cotton, 
soaking wet with acriflavine or cyanide of mercury solution, the 





PROSTATIC INFECTION 263 


acriflavine is permitted to ooze out of the urethra into the cotton. 
After fifteen to twenty minutes, and with the penis still protected 
by the cotton, the prostate and seminal vesicles are massaged with 
pressure directed in such a fashion as to make the secretions enter 
the bladder. A sterile catheter is then passed, and the first urine 
to flow out of the catheter, which may contain some acriflavine, is 


saved for microscopic examination, and the cultures are made from 
the remainder. 


SUMMARY 


A report is made of the discovery by culture of bacillus Brucella 
abortus in the prostate of a patient having chronic brucellosis, where 
the diagnosis of. brucellosis was not made until the bacteria were 
found in the prostate. The patient had been sick for years with 
symptoms of varying intensity, sometimes bedridden. Examina- 
tions at some of the best clinics in America and by some of the best 
internists failed to disclose the cause of the illness. Cultures were 
made by me from the prostate because of the persistence of small 
groups of pus clls and small groups of fine Gram-negative bacilli in 
the prostatic secretion. 


It seems not unlikely that urogenital infections, from which the 
Brucella abortus can be cultured, are more common than we now 
suspect. Since the diagnosis of chronic brucellosis is often so diffi- 
cult, cultures from the urogenital organs seem quite worth while in 
suspected cases. Special technic is required for obtaining growths 
of Brucella abortus in culture media. 
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THE MODERN OPERATION OF PLASTIC PERINEAL 
PROSTATECTOMY* 


FRANK HINMAN, A.B., M.D., F.A.CS. 


San Francisco, California 


The operation to be described is not wholly original. Certain 
modifications of Young’s method of conservative perineal prosta- 
tectomy have occurred over a period of many years, during which 
time similar changes in the manner of enucleation and closure have 
been made independently by Dr. Young and others. The marked 
difference between the operation as performed today, which might 
be called an integral and plastic prostatectomy, and the original 
method, which emphasized preservation of the seminal tract, is un- 
known to most urologists. The changes, although minor in kind, 
have improved the results. Complications are less frequent and 
the mortality, below 2 per cent, is as low as reasonably could be 
expected in a group of patients of this kind. Of equal importance 
with the death rate, however, is the curative rank of a method. A 
long series of operations without a death is worthy but should not 
be the sole test of distinction. The percentage of cures and their 
permanence cannot be subordinated. Lack of improvement ranks 
next to death in condemning a method. 


THE STANDARD OF CURE 


What then constitutes a cure in the treatment of prostatic hyper- 
plasia? In a comparison of results death is evident, but the stand- 
ard of cure is not. The preservation of sexual power is one crite- 
rion. Urination is another and more obvious test of the efficiency 
of treatment—the control, the frequency, particularly at night, the 
ease and completeness measure the result. As many recent reports 
imply, however, freedom from residual urine does not in itself con- 
stitute a cure. Enlargements.of the prostate frequently are infected, 
associated with calculi, or the sites of malignant degeneration. It is 
true that some infections subside with the removal of the urinary 
obstruction; it is true that, in the absence of infection, prostatic 


*President’s address, American Association of Genito-Urinary Surgeons, 1937. 
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stones are silent as a rule, although in its presence they form a 
notable obstacle to its cure; but it is also true that many men are 
infirm and their lives are shortened by the persistence of suppurative 
foci in the prostate and seminal vesicles, although these patients 
may be able to empty their bladders. In the consideration of a 
standard of cure, therefore, the removal of infection rates next to 
the removal of obstruction. Furthermore, that standard of cure of 
a man with an enlarged prostate is low which disregards the relation 
between hyperplasia and cancer. The frequency of the association 
of these two conditions adds weight to the argument. More than 
one in every five men with urinary obstruction from disease of the 
prostate have cancer. Two kinds of cancer are recognized. The 
common form starts in the true prostatic glands, usually in the 
posterior lobe. Its one clinical characteristic is stony hardness on 
rectal palpation. Slow-growing and symptomless, before its dis- 
covery it may have spread widely and beyond the hope of removal. 
If hyperplasia is present, it is coincidental. The hyperplasia, how- 
ever, causes the symptoms of prostatism leading to an examination 
at which the cancer is discovered or a suspicion of its presence is 
aroused. In either event, whether sure or in doubt, it is unfair 
to the patient to treat the hyperplasia as an isolated condition. 
When cancer is suspected, proof should be obtained. Then, if the 
growth is removable, that method of treatment which neglects the 
chance of cure of the cancer along with the hyperplasia does not 
conform to the highest standard of cure. The other and rarer form 
of cancer arises in the hyperplasia itself and is not suspected clin- 
ically until after wide extension and metastases have occurred. In 
310 specimens of hyperplasia removed by operation, Hryntschak 
found microscopic evidence of cancer in ten and of precancer in 
twenty-two. Previous to operation, cancer was suspected in none 
of these patients. This finding, if a true ratio, raises the incidence 
of cancer by 10 per cent. Complete removal of the hyperplasia con- 
taining an early malignant degeneration of this kind cures the 
patient not only of prostatism but also of cancer, 

Measured by the foregoing standard, perineal prostatectomy 
ranks high among the methods which are used in the treatment of 
prostatic hyperplasia. Nevertheless, it has never been popular and 
receives, today, only a small part of the recognition which it fully 
deserves. In this operation, as in every field of technic, skill and 
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success come only with effort and trial. It is not a method for the 
casual operator. There is no reason, however, why any surgeon 
cannot learn to perform perineal prostatectomy successfully. 

It is our purpose to give in outline the more recent changes in 
technic which make of the operation a plastic procedure* and then 
to report the comparative results obtained in three groups of pa- 
tients: Group I, composed of the last twenty-five private patients 
operated on by the modern plastic method; Group II, consisting of 
an equal number of private patients, chronologically preceding 
this group, on whom integral enucleation but not complete 
closure was used; and Group III, which is made up of the first 
fifty private patients operated on by the original method of 
Dr. Young. Criticism of the unenlightened who practice other 
methods is not intended. The real incentive is to make known the 
advantages of the modern methods of perineal prostatectomy which 
are distinctly eminent, particularly in relation to cancer, and to 


weigh the advantages against the known disadvantages in the prac- 
tical scale of results. 


THE METHOD 


Surgeons who regularly do perineal operations follow a conscious 


plan, the details of which differ somewhat in the mind of each. 
An anatomic or surgical flaw at some stage of the routine pattern 
may have led to a spontaneous change, the result of which proved so 
good as to cause the change to be adopted as part of the plan. 
From time to time other changes have been planned in advance 
of operation and tried out so that, eventually, each surgeon’s 
scheme of exposure, enucleation, hemostasis and closure is personal, 
more or less. In the hands of most surgeons, the method is open 
to change on emergency and seldom becomes entirely fixed or 
finished. 

A good plan, however skillfully followed, often falls short of a 
perfect result in the event of hemorrhage or infection. Control of 
these two great obstacles to success is essential to any scheme of 
surgical treatment. In the plastic method, the manner in which 
sutures are placed and bleeding points ligated controls hemorrhage 
satisfactorily. Gauze packs and hemostatic bags are entirely out 
of use. Secondary hemorrhages are less frequent. Straining with 


*The technical details, fully illustrated, will be published elsewhere. 
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the first bowel-movement, or absorption of the plain catgut sutures 
on the fifth to the seventh day after operation, may be related to 
such hemorrhage. Fulguration of the bleeding point through the 
cystoscope is a simple and effective method of control. 

Infection isa much more troublesome complication, dual in mani- 
festation, either a local infection of the wound or a general urinary 
sepsis. Often these two occur together. Free and dependent drain- 
age has long been a strong argument for the perineal route. It 
must be admitted that any modification which tries for primary heal- 
ing after prostatectomy will survive only if infection is under con- 
trol. Experience with twenty-five patients is not conclusive evidence 
that infection has been controlled. Perhaps the course of prepa- 
ration with a urethral catheter is of importance. At least, we have 
had no deaths and infection has played a surprisingly small part. 
The facts are set down in Table I. 


The plan takes the following steps in technic, a detailed account 
of which is omitted: 


1. Placing the patient in the proper position. 


Insertion of a urethral tractor or sound. 
Making of the incision. 


Exposure of the central point of the perineum. 


Plan a. Dissection along the raphe of the bulbo-cavernosus 
muscle. 


Plan b. Dissection along the rectal wall. 


Exposure of the prostate along the line of cleavage of the fascia 
of Denonvillier. 


Plan a. After lifting the prostate into the field with the urethral 
tractor. 


Plan b. After insertion of the prostatic tractor through the mem- 
branous urethra. 


Plan c. Through an‘incision at the apex of the prostate. 
Incision of the prostate and prostatic urethra. (Insertion of a 


prostatic tractor through the prostatic urethra as in Plan c of 
Step 5.) 


Integral enucleation of the hyperplasia with preservation of the 
neck of the bladder. 


The control of hemorrhage and a plastic repair of the prostatic 
urethra upon a retained urethral catheter. 


Plastic repair and tight closure of the perineum. 
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PLASTIC PERINEAL PROSTATECTOMY 


THE RESULTS 


There have been no deaths in the last ninety consecutive perineal 
prostatectomies on private patients. 


In the last twenty-five patients (Group |), drainage by urethral 
catheter was the only method of drainage used, the wounds in the 
prostate and perineum being tightly closed. The twenty-five patients 
chronologically preceding Group I are analyzed separately for 
comparison. These patients, listed as Group II, had more or less 
complete closure of the prostate, which was also sutured for hemos- 
tasis but a drain was left in the perineum, closure of which was 
loose. The results in the first fifty private patients operated on be- 
fore 1920 are listed in Group III. In these patients, gauze packs 
and hemostatic bags were used to control hemorrhage and no con- 
trol or closure by suture was used (see appendix for details). 

The average number of days in the hospital after operation is 
seventeen in Group I, thirty-two in Group II and thirty-one in 
Group III. The perineum remained dry and healed per primam in 
nineteen patients of Group I, in ten of Group II but in none of 
Group III. In the six patients in Group I who had perineal fistula, 
the average time elapsing before permanent closure was fourteen 
days; in the fifteen patients in Group II, twenty-two days; and in 
the fifty patients of Group III, twenty-one days. The incidence of 
postop*rative hemorrhage and infection is about the same with 
or without complete closure (Table I). Infection is far less under 
control than hemorrhage, but recent improvement in urinary anti- 
sepsis is hopeful for the future. Nevertheless, care of the catheter 
and a clean bladder before operation, the best asepsis and free use 
of antisepsis at the time of operation, and vigorous antisepsis after 
operation are needed to reduce and control infection. 


THE RELATION OF HYPERPLASIA TO CANCER 


In the same period during which the fifty patients in Groups I 
and II were operated on by perineal prostatectomy for benign 
hyperplasia, cancer was found in twenty patients, 3 of whom are in- 
cluded in Groups I and II (see Table I1). In these three it was 
unsuspected and only found afterwards by the pathologist in the 
hyperplastic mass removed at operation. In seventeen, it was diag- 
nosed clinically, or was suspected, and found at the time of opera- 
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tion. This gives an incidence of 30 per cent in sixty-seven patients 
with hyperplasia. During this same period, fifty-two patients had 
transurethral resection of median bars or small hyperplasias, all 
supposedly benign—but the pathologist found that cancer was 
present in three. This gives a total incidence of cancer for all 
cases of prostatism (twenty-three of 119 patients) of 20 per cent. 
A summary of the results in these twenty-three patients with can- 
cer would be of no value because, in each case, less than two years 
has elapsed since operation. The point of value is that radical 
surgery was performed for ten patients without a surgical death 
and with a good chance of cure in seven or eight, if one can judge 
by the clinical absence of metastases and the completeness of local 
removal. Of the seven.treated radically, one died of carcinomatosis 
and six are living, with known recurrence in only one. Of the other 
thirteen not treated radically, eight have clinical evidence of cancer 
and five have died of it. With only two exceptions all have received 
x-ray therapy. 


THE DIFFERENT PERINEAL OPERATIONS 


The methods of operation by way of the perineum which can 
be followed for different indications are summarized in Table III. 
All apply the same anatomic principles of exposure, with preserva- 
tion of the urogenital diaphragm (with its external vesical sphinc- 
ter) and of the rectum, as laid down by Young. The fifth method 
is applicable only in a man in good physical condition, not too old, 
with a cancer of the prostate which has invaded the bladder, or a 
cancer of the bladder which has invaded the prostate, but has not 
spread elsewhere. 


SUMMARY 


The operation of perineal prostatectomy for hyperplasia of the 
prostate is safe. 

The modern method of hemostasis and plastic closure controls 
hemorrhage and shortens the patient’s stay in the hospital by half. 

The functional results are as permanent and as good as, or better 
than, those achieved by any other method. 

Injury to the rectum with the formation of a fecal fistula, the 
only actual disadvantage, is very rare. The majority of these 
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fistulas will close spontaneously and the few which do not can be 
closed surgically with very little risk. 

The greatest advantage of the perineal operation over all others 
used in the treatment of hyperplasia of the prostate lies in the 
relation of hyperplasia to cancer. Cancer of the prostate is com- 
mon, occurring in fourteen of every 100 men over forty-five. More 
than one of every five men with prostatism have cancer. More than 
half of the patients with cancer also have hyperplasia. Though the 
two lesions are distinct, any method which treats the hyperplasia 
and neglects the cancer is not a good method. The perineal route 
is the only one by which both hyperplasia and cancer can be treated 
successfully at the same time. It is the only route by which a sus- 
picion of cancer can be confirmed and then the surgery, best suited 
to all the conditions found, be carried on satisfactorily. The perineal 
is the only route by which radical removal of a cancer of the 
prostate, unassociated with hyperplasia, can be performed with 
preservation of normal micturition. An operation of this kind in 
Young’s* hands has cured more than half of those operated on. 
There are five distinct plans of perineal attack. 


CONCLUSION 


Of all methods used in the treatment of hyperplasia and cancer 
of the prostate perineal prostatectomy, in its five forms, gives the 
highest standard of cure. 


*Young, Hugh H.: The Radical Cure of Cancer of the Prostate. Surg., Gyn. & Obs., 
64 :472-484, 1937. 





DISCUSSION 


Dr. Hucu H. Youne (Baltimore, Md.): The Association is 
greatly indebted to our president for having brought this masterly 
paper before us. The results he has obtained by the ingenious 
technic which he now employs are very convincing. His com- 
plete closure of the operative field in perineal prostectomy obliter- 
ates large areas from which the lobes have been enucleated and re- 
stores the vesical neck more nearly to normal. 


The réference Dr. Hinman has made to the frequency of carci- 
noma is in conformity with statistics that we have repeatedy pre- 
sented. Our figures, which at first were viewed with doubt, have 
been more than confirmed by recent investigators who have shown 
that not only is carcinoma present in a considerable percentage of 
the cases of the obstructing prostate, but that in routine autopsies 
on males past forty years of age, over 14 per cent are found to 
have carcinoma of the prostate. The long series of hundreds of 
cases that were studied by Rich and by Moore have recently been 
supplemented by the studies of Edmund P. Gaynor, who, in a 


personal report to me, said that he found carcinoma present in 19 
per cent of routine autopsies on 1,000 males past forty years of 
age. 


We were also pleased to find that Dr. Hinman’s statistics con- 
firm our frequently expressed opinion of the great value of the rad- 
ical operation for carcinoma of the prostate when the diagnosis is 
made fairly early. This is not a difficult operation. During the 
past three years our resident urologist has carried out this radical 
procedure in eight consecutive cases without a death, and we have 
had one series of thirty-seven cases without a fatality. 


A very careful study of the ultimate results has shown that more 
than 50 per cent of the patients are apparently well five years or 
more after leaving the hospital. Two years ago I was rash enough 
to suggest that if we had not operated upon a number of cases that 
were manifestly too far advanced for the radical operation, and 
had confined the procedure to appropriate cases, our cures would be 
somewhere near 70 per cent. This statement, which created sur- 
prise and comment, I still believe is warranted. It was inadvisable, 
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however, to base such a statement on the conjecture of what would 
have resulted had we not employed the operation in manifestly in- 
curable cases, but the demonstration that at least 50 per cent of 
the cases have been apparently cured is sufficient to prove the 
great value of the operation for carcinoma of the prostate. 

This splendid paper by Dr. Hinman, coming after other recent 
papers demonstrating the superior advantages of the perineal ap- 
proach for both benign and malignant prostates, I feel confident, 
will do much to convince the profession that transurethral resec- 
tion is not the last word in prostatic surgery. 


Dr. Hermon C. Bumpus, JR. (Pasadena, Calif.): If I under- 
stand Dr. Hinman correctly, he believes that carcinoma of the 
prostate is increasing. He mentioned an incidence of 30 per cent 
while 20 per cent was formerly considered the average. 

If this is true, then those who are opposed to resection, I think, 
have their only logical argument against the procedure, for per- 
ineal prostatectomy should cure more cases than resection. If 
they are sincere, they certainly should not do any resections, and 
all hypertrophied glands should be removed by perineal prostatec- 
tomy regardless of symptoms, as nearly one out of every three will 
probably become malignant. Yet, Dr. Hinman has stated that he 
operates in approximately 40 per cent of his cases by resection. 
Really, one can’t have his cake and eat it, too! 


Dr. Epwarp L. Keyes (New York, N. Y.): Dr. Young has 
been amiable enough to extend his well-known smile to me and I 
am willing to say that if I had been able to stay awake last night, 
which in spite of him I could not, I had every intention of doing 
what I am sure someone else did better than I after I had gone— 
getting up and toasting his health. I should have used words which 
perhaps the other person did not, quoting an illustrious author and 
saying: 


Young in name and young in heart, 

Old in science, old in art. 

God preserve us from the slaughter 

He creates twixt wind and water. (Laughter.) 


I have always been an advocate, and now it is too late—I must 
inevitably die a confirmed suprapubic “nut.” But it doesn’t mat- 
ter, Dr. Young, really it doesn’t matter, which way you operate in 
these cases ; it depends upon the five-finger exercises you have done 
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in your youth which way you operate. The essential thing is that 
you diagnose them. That was my trouble in accepting your paper 
on carcinoma of the prostate some years ago. I didn’t think you 
could diagnose these cases early enough to get 70 per cent cure. 

What Dr. Young and my other young friends need is a realiza- 
tion that rectal touch does not diagnose early carcinoma of the 
prostate, those that we can cure. We want to know, we don’t yet 
know, how good aspiration biopsy is for this purpose. 


Dr. Georce G. SmitH (Boston, Mass.): I should have been 
very much disappointed if Dr. Hinman had not read his paper. I 
also am an enthusiastic perineal prostatectomist, and believe that it 
is the simplest and easiest method for the patient, that it carries a 
lower morbidity and I believe fully as low, if not lower, mortality. 
The operation which he has suggested sounds very intriguing but 
I wonder if it really is a good thing to attempt to suture a tissue 
which is potentially infected. Of course, Dr. Hinman can answer 
that question much better than I can, because he has tried it and I 
haven't in this particular case. 

Another point which struck me was that at least in his illustra- 
tions the bladder neck is depicted as a rather small round hole. I 
find that these bladder necks have some tendency to contract and 
if I find that there is a rather small diaphragm left at the bladder 
neck, I usually cut it down, cut out a V-shaped piece so there will 
be a perfectly soft, large bladder neck at the time I finish operation. 

The few instances in which I have had difficulty of late after 
perineal prostatectomy have occurred when this diaphragm has 
been left, and it has tended to contract a little more, leaving a 
median bar. The method which I have used of putting in a dis- 
tensible perineal bag is nothing original; it is an adaptation of the 
Davis bag, only it is made of softer rubber, and has seemed to 
me to work extremely well. I leave it in usually for four or five 
days and it is almost routine for these patients to go home within 
three weeks after operation, some of them as early as two weeks 
after. 

I still think that having a free drainage for this potentially in- 
fected prostatic bed is rather a safe thing, even if it takes two or 
three days longer for convalescence, but I should be very much 
interested to see what Dr. Hinman’s further results are. 
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Dr. ALEXANDER RANDALL (Philadelphia, Pa.): Dr. Keyes’ de- 
lightful ability to go back into the past reminds the Chair of a re- 
mark made by that master surgeon, D. Hayes Agnew, in defending 
perineal lithotomy. He said he could never understand why any 


intelligent thief climbed up and went in the skylight when the 
cellar door was open. 


Dr. Frank Hinman (San Francisco, Calif.): First, with re- 
gard to Dr. Bumpus’ accusation of lack of logic and unfairness in 
doing transurethral resection on some patients when we are doing 
perineal prostatectomy on others: His argument is that if perineal 
prostatectomy is so good why not use it on all patients the same 
as he does with resection. I think this is somewhat of a boomerang 
if we admit that the conditions which produce prostatism are 
different. When I say that I operate in 40 per cent of my cases 
by transurethral resections, | mean that the majority of operations 
are for median bars which used to be done by Dr. Young’s punch 
operation. They are not large prostates. I never resect a large 
prostate with a transurethral instrument. Some are solitary, small, 


hyperplasias, however, which can be radically removed with the 
transurethral instrument. 


I think that it is much more illogical, in view of the various 
conditions which produce prostatism, to confine one’s self to 
transurethral resection alone. 


The point of using tight closure so far as I have attempted it, 
has been mainly with the idea of controlling hemorrhage and 
shortening the patient’s stay in the hospital. We were, of course, 
hesitant to close these perinei tight, on account of the known 
dangers of infection. By lavaging the bladder beforehand, hav- 
ing the bladder filled with an antiseptic solution at the time of 
operation and using free antisepsis of the bladder during operation, 
and by lavaging the perineal wound before closure thoroughly 
with a 1 per cent aqueous solution of mercurochrome, we have 
been surprised to have nineteen which have closed perfectly—that 


is, there has been no urinary leakage or breaking down of the 
perineal incision. 


These patients left the hospital between the eleventh and the 
sixteenth day. The longest time of closure was twenty-eight days 
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and that was in one of the patients who was so badly infected, as 
I showed by the illustration, that the perineum broke down com- 
pletely. It was closed a few days later by silver wire suture and 
then remained closed. The advantage of the method as illustrated 
is better control of hemorrhage and the shortening of the time after 
operation in the hospital. 








PROSTATES IN FEMALES: RELATION TO ADRENAL 
CORTICAL HYPERPLASIA 


HUGH H. YOUNG, M.D. 


From the James Buchanan Brady Urological Institute, Johns Hopkins Hospital, 
Baltimore 


I shall open the discussion of this subject with the presentation 
of a case. 


Case 1—R. S., aged eleven years, was admitted to the hospital 
June 8, 1915. The child had been reared as a boy, although the testes 
were not palpable. The presence of a well developed “penis” and the 
absence of a vagina caused the physician and parents to consider the 
patient a male. He spurned girlish games, was large for his size and 
appeared to be about fifteen years of age. The voice was coarse, there 
was hair on the upper lip and face, and the breasts were of the female 
type. The pubic hair was female in distribution and the pelvis and 
thighs were female in type. The phallus was bent downward between 
two folds of skin which had the appearance of labia majora. No 
testes were palpable in the inguinal glands or below. There was a 
complete perineal hypospadias with no suggestion of labia minora or 
vagina. Rectal examination disclosed an apparent absence of prostate, 
although in the region above this area a small mass was felt which was 
about 2 cm. long and 1 cm. broad, and only slightly movable. No 
seminal vesicles could be made out. The patient was seen by Dr. 
William C. Quinby, then on the staff of the Brady Urological Institute, 
who carried out urethroscopy and searched for a vagina without suc- 
cess. Radiograms of the head, chest, abdomen and hand were entirely 
normal. The bodily measurements were greater than normal, corre- 
sponding, in most instances, to those of a boy three or four years older. 

Inasmuch as it was impossible to make a positive diagnosis as to 
the sex of the child, Dr. Quinby carried out exploratory laparotomy. 
Exploration of the pelvis revealed a well formed uterus. A right tube 
and ovary were found and delivered into the wound. The left tube 
and ovary could be palpated, but not delivered. No spermatic cords 
could be found in the inguinal canal. 

The family was told that the child was not male, but entirely female. 
They refused to consider operations to make a more normal female 
and insisted upon “his” being not told the facts, and begged that he be 
given a urethra for “his” penis (which was really a clitoris). Accord- 
ingly, Dr. Quinby carried out transplantation of the saphenous vein 
to form a new urethra. The operation, however, was not successful. 

Microscopic study of the right ovary and tube, which had been re- 
moved, showed a hypoplastic condition. 
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Fig. 1. Author’s case. Autopsy specimen. Drawing of genital tract, includ- 
ing clitoris (penis- like), skin of perineum, vagina and uterus, with prostatic 
urethra and bladder in front. Vagina opening in urethra; considerable prostate. 





PROSTATES IN FEMALES 283 


Dr. Quinby’s conclusions were: “This is a case of female pseudo- 
hermaphroditism of the external type, showing unusual accentuation 
of the secondary sex characteristics of the male. Judging from the 
literature, such cases represent an endocrinopathy of the adrenal sure- 
ly, possibly also of the pituitary. On subsequent visits other operations 
to provide a urethra were carried out but without success.” 

The patient then passed from view until December, 1936, twenty 
years after his first visit. He was then thirty-one years old. He said 
he was in love with a young woman and eager to’ marry her, but his 
priest, who had been told by the father that the patient had been de- 
clared to be a female twenty years ago at the Johns Hopkins Hospital, 
refused to marry them. 

The patient had the appearance of a short, but well formed man 
with a heavy beard. He was actively engaged in the mercantile busi- 
ness. His habits and desires had always been male. At the age of 
sixteen, he began to have coitus frequently with women on an average 
of two to three times a week. His fiancée was a normal, good looking 
woman ten years younger, and professed to be much in love with 
the patient. They admitted intimate relations which apparently had 
been quite satisfactory to both. The patient stated that libido, erections 
and coitus was apparently normal. The act terminated in a satisfactory 
ejaculation with the escape of “semen” from the urinary meatus in the 
perineum. “TI feel certain,” he said, “that with my strong desire for 
intercourse with females, and the fact that the act is entirely normal 
and satisfactory to me, a mistake must have been made in declaring 
me to be a female, I am really male. My heartfelt desire is that 
this be proven, so that my priest will consent to marry us.” 

The patient’s characteristics were entirely masculine. There was a 
growth of hair on the face and lip which required shaving. The mam- 
mary development was masculine. The organ he used as a penis was 
about 7 cm. in length and hypospadic. 

A cystoscope passed easily into the bladder, which was found to be 
normal. At a distance of 2.5 cm. from the vesical orifice a small blind 
pouch was found. A ureter catheter passed into this for about 6 mm. 
No positive diagnosis could be made as to the nature of this canal. 
Farther out, at a distance of about 3.5 cm. from the vesical orifice, a 
much longer orifice, with an irregular fold of mucous membrane 
around it, was seen. The McCarthy small pan endoscope entered this 
easily and passed for a distance of 7 cm. The mucous membrane was 
pale and the cavity was recognized as vagina. At the upper end a 
fairly normal cervix with irregular orifice was seen. Around the 
urethral opening of the vagina were irregular elevations of mucous 
membrane recognized as hymen. On each side of the vaginal orifice 
in the floor of the urethra were the orifices of two small ducts, which 
would not admit a fine whale-bone bougie. The distance from the 
urinary meatus in the perineum was 4.5 cm. 

Comment.—This examination, therefore, confirmed the presence of 
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a uterus discovered by Dr. Quinby twenty years before, and demon- 
strated the presence of a vagina, which opened into the urethra at its 
junction with the urogenital sinus that opened in the perineum 4.5 
cm. from the vaginal opening, which was surrounded by a hymen. 
The patient was told that he was entirely female regardless of his 
sexual prowess as a male, and that we could not give him a warrant to 
marry his mistress. He remained in the hospital two days and left 
much dejected. He was brought back in extremis three days later. 


Fig. 2. Author’s case. Photomicrographs of prostate (from block 4, Figure 
1). The prostatic acini are fairly typical in appearance. The fibro-muscular 
tissue is present in greater amount than normal. 


Examination showed a very severe acute nephritis from which the 
patient died three days later. 

Autopsy disclosed multiple ulcers in the intestine and a hemorrhagic 
nephritis recognized as due to bichloride poisoning. It seemed certain that 
the patient had committed suicide. The interesting feature of the case 
was the discovery of very, great enlargement of each adrenal, which 
weighed 90 grams, and were about half as large as the kidneys. On 
section, the striking enlargement of the cortex was noted, and in the 
first specimen, a brownish, almost black pigmentation, which occupied 
the deeper zone of cortical tissue, was present. In most places there 
was a very thin, pale outer zone in the position of the zona glomerulosa. 
The pelvic organs consisted of a small uterus, and a distorted left 
Fallopian tube. This surrounded and was adherent to the ovary, which 
was much smaller than normal. The right ovary and Fallopian tube 
had been removed twenty years before. Below the uterus was a nar- 
row vagina. The relation of the vagina to the bladder, prostatic ure- 
thra and its opening into the urethra through Miiller’s tubercle (hy- 
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men) are shown in the accompanying drawing of the pathologic 
specimen and the sections which were removed for microscopic study 
(Fig. 1). As seen here the uterus was closely adherent to the 
posterior surface of the bladder. In Section 2, a small tumor is seen 
compressing the uterine canal. In Section 3, the vagina back of the 
base of the bladder is seen. In Section 4, the vagina and urethra now 
become very small and are closely associated. Around the urethra is 
a considerable mass of definite prostatic tissue a little smaller than in 


Fig. 3. Author’s case. Photomicrographs of section of adrenal. A, lower 
power, including periphery and deeper tissues; B, high power of deeper portion. 


the normal male. In Section 5, the prostatic tissue is more abundant 
and the vagina still smaller. In Section 6, the opening of the vagina 
into the urethra is seen surrounded by an elevation of mucous mem- 
brane recognized as Miiller’s tubercle or hymen. 

Microscopic study of the section from the prostate is shown in Figure 
2. As seen here, the prostatic acini are fairly typical in appearance, but 
the fibromuscular tissue is present in greater amount than normal. 

We are indebted to Dr. William G. MacCallum for the following 
description of the microscopic sections of the adrenal tissue: In the 
sections which wére stained with hematoxylin and eosin, a recog- 
nizable glomerular layer which shaded off into the fasciculate layer 
was noted. It was impossible to draw a sharp line between them and 
one could only say that double strands of cells extended into loops at 
the capsule. Below this, non-pigmented cells suddenly gave place to 
a thick layer of deeply pigmented cells which were variable in outline 
and size; some were very large and hyaline, with deeply stained 
vesicular nucleus, and a narrow zone of pigment about the faintly 
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granular center. Even the small cells had something of this arrange- 
ment with peripheral pigmentation. Such cells took a sharp eosin stain. 
With the Vines stain (Professor Vines was good enough to stain these 
sections himself, in London) these cells, in great part, stained bright 
red with the ponceau fuchsin (Fig. 3). Not all of them stained so, and, 
curiously enough, some of the cells in the extreme periphery, in what 
has been regarded as the outer fasciculate and glomerular layer, also 
stained bright and homogeneous red. The medulla seemed normal. 
This corresponds, therefore, with a great increase in the number of 
what are regarded as cells of the androgenic type, persisting after the 
usual time of their disappearance. 

The covering epithelium of the ovary was normal. There were some 
inverted portions within the surface of the ovary which produced tiny 
tubules suggesting ovarian follicles. Some of these minute epithelium- 
lined cavities may have been follicles, but no ova were seen. Large, 
distinct follicles were present with theca interna and extrena, but no 
obvious ova. There were also corpora albicantia. No evidence of 
interstitial cells could be found. 


RESUME 


In the case outlined above there is presented the history of an 
individual who had grown up as a man with a heavy beard and 
normal looking chest and a moderately large, hypospadic “penis.” 


The sexual appetite and habits were satisfactorily male. The 
patient was anxious to marry and could not understand how, with 
such normal sexual powers, he could possibly be female. His tragic 
death and the demonstration of great enlargement and hyperplasia 
of the adrenals, accompanied by a prostate of almost normal male 
proportions and a vagina which opened into the urinary tract at 
the junction of the urethra and urogenital sinus, completes the story 
of a remarkable embryonic dysfunction and endocrine complex. 

Through the courtesy of Dr. Gustav Highstein, we were able to 
study the autopsy specimen of another female pseudohermaphrodite 
in whom the same adrenogenital syndrome was present. The 
patient was only nine months old. The adrenals were enormous 
(Fig. 4). 

In another autopsy case, which we have been able to study 
through the courtesy of Dr. William G. MacCallum, a prostate of 
considerable proportions surrounded the urethra, and immediately 
back of it was the vagina, which opened into the urinary tract 
lower down. In this case one adrenal was greatly enlarged, and 
the other much less so. 
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In all these cases, hyperplasia of the inner zone of the cortex, 


which Dr. MacCallum calls prenatal, and Dr. Grollman the andro- 
genic zone, was found. 


ie: 


Fig. 4. Photograph of autopsy specimen showing 
huge adrenals attached to kidneys; also uterus and 
small ovaries. 


We are able to present, here, only a brief reference to the 
literature. In 1835, Bouillaud and Manec reported the case of a 
patient who married as a man, but was discovered at autopsy to 
be female. There was a large clitoris, the urinary meatus of which 
was in the perineum. There were present a uterus, tubes, ovaries 
and a vagina which opened into the urinary tract. Around the 
urethra above the vaginal opening was a “veritable prostate.” 

In 1865, a fascinating description of the life and tragic end of 
another female pseudohermaphrodite, with adrenal hyperplasia, a 
prostate and a penis, was presented by Crecchio to the Surgical 
Academy at Naples. The accoucheur had stated, in the birth cer- 
tificate, that the patient was female, but he had been reared as a 
male, and enjoyed active male sexual life. At the age of twenty- 
five he fell in love with a gentle maid, but when his birth certificate 
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was examined, he was stunned to find that he had been declared 
female. The wedding preparations were halted, the young woman 
formed another alliance, and the patient, in desperation, gave him- 
self up to dissipation. He died at the age of forty-three. The 
urethra was surrounded by prostate, below which was an orifice 
into a vagina. On each side- was an opening which simulated an 
ejaculatory duct, into which a probe passed a short distance (as in 
our case). The adrenals were almost as large as the kidneys. The 
ovaries were small and showed no trace of corpora lutea. 


Since then, a few cases have been reported in which females, with 
a vagina opening into the urinary tract, have been reared and mar- 
ried as males. It is practically certain that both these conditions 
are present in all such cases. 

In addition to our three autopsy cases, cited above, we have seen 
clinically five patients who presented the same symptom-complex. 
In all these cases the clitoris was greatly enlarged, and on erection 
formed a sizable penis with the urinary orifice at its base. The 
vagina opened into the urinary tract at the junction of the prostatic 
urethra and urogenital sinus. Uterus, tubes and infantile or hypo- 
plastic ovaries were present in all cases. In three of these cases the 
adrenals were exposed by the simultaneous bilateral technic which 
we have previously described.* Great enlargement of the adrenals 
was discovered and a considerable portion of each was resected 
with fairly satisfactory results. In one of these patients, who was 
four years of age at the time of operation, marked diminution in 
the masculine characteristics has followed the bilateral partial 
adrenalectomy. The removal of the enlarged clitoris and a plastic 
operation’ to bring the vagina down to its normal position in the 
perineum has done much to transform these patients into fairly 
normal girls. Of the five patients on whom this genito-vaginal plas- 
tic operation has been carried out, the two patients who have 
passed puberty have not yet shown evidence of menstruation. It 
seems probable that unless the infantile or hypoplastic ovaries can 
be stimulated to develop, these patients will remain amenorrheic. 
Endocrine therapy has been employed, but so far the success has 
not been definite. In only two other cases of female pseudoher- 


1Young, Hugh H.: Technic for simultaneous exposure and operation on adrenals. Surg., 
Gynec. and Obstet., 63:179-188, (Aug.) 1936. 

2A detailed analysis of these se oi ether with numerous illustrations, will be found 
in the following ok: You .: Genital Abnormalities, Hermaphroditism and 
Related Adrenal Diseases. Witiione, ed Wilkins Company, 1937. 
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maphroditism has bilateral partial adrenalectomy been carried out. 
In these cases, which have been reported by Broster, the patients 
were adults and the results have been negative. Broster made no 
effort to investigate the vagina or carry out the plastic operations 
upon the genitalia to bring down the vagina and amputate the en- 
larged clitoris, as we have done in our cases. Creevy and O’Farrell 
have made incisions into the concealed or undescended vaginas 
and sutured them to the skin. O’Farrell also removed the clitoris 
and thought that this operation, which was followed by endocrine 
therapy, was responsible for a suggestive onset of slight menstrua- 
tion. 

No other cases were found in the literature in which either the 
adrenals, the vagina or the clitoris have been subjected to operation. 
There must have existed a number of female pseudohermaphrodites 
who had the same abnormalities of the adrenals and genital tract. 

Space forbids our presenting the details of our operative technic, 
which we have employed, or the interesting embryology, particular- 
ly that of Johnson, whose classical work on the homologue of the 
prostate in females is given in extenso in the publication to which 
reference has previously been made.” Suffice it to say, here, that 
Johnson and others have definitely shown the presence in fetal life 
of gland tissue around the female urethra above the Miillerian 
tubercle (utricle) that is entirely homologous to the prostate in 
males of the same age, but that, with the descent of the vagina to 
the perineum, the prostatic glands of the female become mere 
vestiges, although still quite definite. 

The cases that we have presented show conclusively that when 
the adrenals fail to regress in fetal life and, probably, also with 
the simultaneous development of this peculiar hyperplasia of the 
inner zone of the cortex of the so-called androgenic tissue, pro- 
nounced effect on the genital tract is produced. This is character- 
ized by inhibition of ovarian growth, arrest of the vaginal descent 
and cessation of the regressive changes in the early embryonic 
female prostate, so that it remains more nearly like the normal 
male. At the same time the phallus continues to grow until it be- 
comes almost normally masculine in length and size although al- 
ways hypospadic. Study of the literature shows that in the ma- 
jority of cases these unfortunate individuals have been thought to 
be males and have grown to man’s estate and occasionally have 
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married females, although without any male gonads. Their libido, 
passions and sexual powers have been very satisfactorily masculine, 
and they have occasionally led happy lives with their wives, who 
were amazed when autopsy disclosed the fact that they had been 


married to a female. 











ae 





THIRD DAY, JUNE 16, 1937 


PROSTIGMIN IN THE TREATMENT OF URETERAL 
CALCULI WITH REPORT OF AN UNUSUAL CASE 


BENJAMIN H. HAGER, M.D. 
Los Angeles, California 


During the past half year, we have had an opportunity to 
observe the effects of subcutaneous injections of prostigmin on 
the expulsion of ureteral calculi. In most instances, instrumental 
procedures were used in conjunction with the drug. Furthermore, 
the observations were largely confined to those cases of ureteral 
lithiasis in which the calculus was believed to be of a size which 
would pass without recourse to surgery. It is evident, therefore, 
that, in a select group in which spontaneous expulsion of the cal- 
culus can be expected in at least 60 per cent of cases, any evaluation 
of the combined treatment in use is obviously quite inaccurate. To 
obviate these objections and to satisfy my curiosity of the apparent 
virtue of prostigmin, I wish to record the observations of a case in 
which drug therapy alone proved valid. 

H. V. A., white, male, aged fifty-one, in the tropics for thirty-five 
years, was first seen June, 1936, because of left renal colic. He had 
had malaria on several occasions, with three very severe attacks, and 
black-water fever while in Central America. He had had no paroxysms 
for the past fifteen years and no other diseases indigenous to the 
tropics. He had tonsillitis frequently as a youngster and occasionally 
as an adult. 

In 1923, he began to have discomfort in the left kidney region. A 
small stone was removed surgically from the lower left ureter in 
May, 1924. In 1927, he had recurrent attacks of left renal colic fol- 
lowed by a left ureteral meatotomy. The stone was removed by 
catheter manipulation. Subsequently, he passed three or four small 
stones. The last renal colic occurred in June, 1936, followed by the 
passage of a stone. Four days later he had right renal colic for two 
days, followed by the passage of a stone 3 to 4 mms. in size. 

Examination showed a well developed, overnourished man without 
conspicuous deformity except a suprapubic operative scar, normal 
chest, pendulous abdomen though no palpable masses, no rigidity, no 
tenderness, neither kidney palpable. Extremities showed no abnormal- 
ities, reflexes were normal, and external genitalia were normal. Urine 
passed freely, analysis of which showed a specific gravity of 1,030, 
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acid reaction, no albumin, sugar, casts, red blood cells or pus cells. 
Blood examination revealed 5,500,000 erythrocytes, 102 per cent 


Fig. 1 (left). Radiograph made in August, 1936, showing calculi in left ureter. 
Fig. 2 (right). Multiple stones in left lower ureter. 


Fig. 3. (a) Intravenous urogram. (b) Intravenous urogram, with inclusion 
of original shadows, but slight dilatation of. ureter and pelvis. 


hemoglobin, 8,800 leukocytes, color index 0.96. Polymorphonuclears : 
65.5 per cent neutrophiles, 0.5 per cent eosinophiles, 31.5 per cent 
lymphocytes, 2.5 per cent monocytes. Erythrocytes were of normal 
size, regular shape and stained evenly, none nucleated. Platelets ap- 
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peared normal in number. An x-ray of the areas of the kidneys, ure- 
ters and bladder showed a nest of five small shadows, four averaging 
3 by 4 mms., one larger oblong shadow roughly 1 by 1.5 cms., all in 
the region of the left kidney. 

Cystoscopy revealed a normal urethra, normal bladder capacity and 
mucosa, with ‘slight elevation of the base of the bladder neck. The 
left ureteral meatus was retracted posteriorly and golf-hole in char- 
acter, secondary to meatotomy. The right meatus was normal. Both 
ureters were catheterized without obstruction or bleeding. Ten c.c. of 
indigo carmine, given intravenously, returned in normal time and equal 
concentration from each meatus. Bilateral pyelograms were made. 
The right kidney was normal in position and size. The left kidney 


Fig. 4. All calculi out of ureter. Single 
shadow in bladder. 
pelvis was normal. There was no dilatation of the calices. The 
shadows in question were included in the outline of the pyelogram, 
the largest shadow apparently fixed in the lower major calix. Catheter- 
ized specimens obtained from both kidneys showed no microscopic 
elements and were sterile at the end of twenty-four hours. 

A diagnosis was made of left renal lithiasis, four calculi measuring, 
roughly, 3 by 4 mms., and a single one measuring 1 by 1.5 cms. in the 
lower major calix. ; 

During the following month, the distress in the left renal area be- 
came more continuous and on several occasions was accompanied by 
severe colic. An x-ray made in North Carolina in August, 1936, 
showed that the original shadows were now in the lower portion of 
the left ureter. Catheter manipulation was instituted at this time, 
with some slight descent of the calculi. Subsequently two other at- 
tempts at ureteral dilatation and manipulation were carried out with 
negative results. The patient then returned to the tropics and continued 
to have intermittent chills and fever, several attacks of colic and con- 
siderable loss of weight. 
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After an interval of months, the patient returned here January 16 
1937, and was immediately hospitalized. Examination was not re- 
markable except that he had lost about 20 pounds in weight. Blood- 
pressure was 140/86. There was moderate tenderness in the left lower 
quadrant. Laboratory studies were made: Blood count showed hemo- 
globin of 82, 5,450,000 erythrocytes, color index 0.75 per cent, leuko- 
cytes 11,300, polymorphonuclears: neutrophiles 63 per cent, basophiles 
1.0 per cent, lymphocytes 27.0 per cent, monocytes 9.0 per cent. Urin- 
alysis: Urine clear, specific gravity 1.010, alkaline reaction, no al- 
bumin, sugar, acetone, an occasional red blood cell and a few pus 
cells. A plain radiograph of the urinary tract showed four calculi 
in the region of the left lower ureter, the lowermost one fusiform in 
shape and about 1.4 cms. in length and 6 mms. in width, with two 
smaller ones proximal to this, about 3 mms. in diameter and still a 
larger triangular one adjacent to the latter two, of about 6 by 7 mms. 

Beginning January 18, a series of prostigmin injections were com- 
menced, 1 c.c. of 1/2000 being given at 1 p. m., 5 p. m., and 9 p. m., 
respectively. This was followed by considerable discomfort in the left 
lower quadrant, emesis, and pyrexia at 8 p. m., to 101.8°, a pulse of 
110 and respiration of 20. Prostigmin injections were repeated at 1 
a.m., 5 a. m., and 9 a. m. These were followed by headache, chills, 
free perspiration and a rise of temperature to 101.6°. Altogether, a 
total of six injections of 1/2000 prostigmin were given in a period of 
twenty hours. 

X-ray films made on January 20 showed that the calculi had moved 
forward about 1.5 cms., the large, fusiform stone in the lead now 
angled towards the mesial line, the others appeared in their usual 
position. The fourth day following treatment, at 2:45 a. m., the pa- 
tient passed a stone, followed by another stone at 6 a. m. His temper- 
ature dropped to 97° and he became very comfortable. X-rays taken 
on January 25 showed that the calculi were now out of the left ureter 
and that the largest stone was still present in the urinary bladder. On 
January 28, a cystoscope was passed without difficulty or obstruction 
into the bladder. A stone was visualized behind a slight elevation at 
the base of the bladder neck. This was crushed with specimen forceps 
and two fragments removed, which, when put together, completed 
the outline of the stone. Analysis showed the stone to be pure cal- 
cium oxalate. 

There is considerable literature on the empirical use of the drug, 
most of which deals with the treatment of postoperative ileus and 
various neurologic disorders. The pharmacology and toxicity need 
considerable elucidation. Prostigmin is contra-indicated in the feeble 
and those subject to asthma. If used with caution and in selected 


cases, it appears to be a valuable adjunct to the management of 
ureteral calculi. 





EXTRAVESICAL URETERAL OPENING INTO THE 
GENITAL TRACT IN A MALE 


A CLINICAL REPORT 


HARRY CULVER, M.D. 
Chicago, Illinois 


It is a well recognized fact that a vast number of diseases of 
the genito-urinary tract result directly or indirectly from some 
developmental error. In no other branch of medicine does this 
factor play such an important role. Obviously, some of these 
anomalies are at once apparent and involve only therapeutic con- 
siderations, but others, more occult in character, often require 
careful and repeated study to arrive at the right conclusions. In 
this group should be cited the various obstruction uropathies of 
both the lower and upper urinary tracts as well as certain similar 
lesions, without obstruction, but with loss of proper neurogenic 
control. Some developmental errors, to be sure, have no important 
effect upon the bearer’s well-being, as evidenced by the fact that 
so many of them have been discovered at the autopsy table where 
they apparently had no connection with the cause of death. 


With the present-day use of the various facilities for more mi- 
nute and detailed study of the genito-urinary tract, these anomalies 
are now quite regularly found in clinical reports; however, as- 
sociated irregularities in development of the male reproductive and 
urinary systems have not been reported clinically in the literature. 
The recent report of McKirdie and Polkey’ cite twenty records of 
ureters emptying into seminal vesicles, all discovered at autopsy. 
They likewise give Thom’s report of the ureter emptying into the 
vas deferens in six cases and into the ejaculatory duct in five cases. 


The lack of clinical reports, in this connection, prompts me to 
present the clinical symptoms and findings of a patient judged to 
be the bearer of some such anomaly. 

M. L., aged fifty, a business man, presented himself because of 
pyuria. He had no symptoms and was not aware of his condition until 
rejected for insurance because of this finding. There were no pertinent 
facts in his early history excepting a gonococcal infection twenty-five 
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years before. This was a long drawn out affair which was obviously 
a posterior infection with no other complications. 


Examination revealed a well nourished, well developed man with no 
important findings on general routine study. 

The urine contained pus I on the scale of 4 together with bacilli, 
no sperm noted. 

Rectal examination revealed a small firm prostate and a normal 
feeling right seminal vesicle region. In the left vesicle area there 
was a soft fluctuating mass which encroached upon the adjacent 
area of the prostate. This mass felt slightly larger than a golf-ball 
and upon gentle stripping it could be completely obliterated, leaving a 
correspondingly deep, soft surfaced depression. Expressed secretion 


Fig. 1. Early stages in the development of the metanephros. A at 5 mm. 
(Arey after Pohlman X50); B at about 9 mm. (Arey after Schreiner 65). 


revealed pus, bacilli and sperm. Subsequent studies proved to my satis- 
faction that the prostate was not infected, but the source of pyuria was 
probably the left seminal vesicle. 

Cystoscopic examination revealed a large urethra and a tolerant 
and good sized bladder, the mucosa of which appeared everywhere 
normal. The right ureteral orifice was in its normal position and its 
urinary efflux was normal. There was a complete absence of the left 
side of the trigone and the interureteric ridge; no left ureteral orifice 
could be seen within the bladder. After the injection of indigo-carmine 
intravenously it was noted to appear from the right ureteral orifice in 
three minutes and eventually in excellent concentration. Observation 
of the prostatic urethra at this time revealed an almost constant oozing 
of the dye from the top of the verumontanum. The exact location 
could not be made out, nor could the opening be catheterized. This 
observation was repeated at a later date. 
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An intravenous urogram was then made which presented findings 
coinciding with the other clinical findings. There was a normal right 
kidney and ureter, while the left side visualized two ectopic kidneys, 
the separate ureters from which united just before emptying into a 
rounded but elongated sac in the left seminal vesicle area. This may 
represent a diverticulum of the seminal vesicle or even a diverticulum 
of the ureter, or the seminal vesicle proper. Without catheterization 
of the left ejaculatory duct and subsequent roentgen studies, one 
cannot say without some doubt that this ureter empties into the 
seminal vesicle or the ejaculatory duct, but in considering the pal- 
patory, optical and roentgen findings together it would seem that one 


is justified, at least, in presuming that this is a uretero-seminal vesicle 
anastomosis. 


Aliantois 


Vesico-urethral & 
portion of uro- 
genital sinus 
Phallic portion 
of urogenital 


Fig. 2. Reconstruction of the cloacal region of an 11.5 mm. human embryo 
showing the partial separation of the rectum from the urogenital sinus (Arey 


after Keibel X25): 


Since the patient is an intelligent but apprehensive individual who 
is not sick and only casually interested in the scientific aspects of his 
condition, it is with great difficulty that he can be persuaded to under- 
go more than routine study and management. Perhaps the fact that 
his urine contains approximately the same cell content as it did when 
first seen several months ago may influence him eventually to submit 
to vasotomy and seminal vesicle irrigation. A seminal vesiculogram 
at this time probably would clarify the situation. 


DISCUSSION 


The urinary and reproductive systems are associated intimately 
in development, structure and final relations. Both originate from 
mesoderm of the same region and later are further united by joint 
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use of the cloaca. A general understanding of the relationship 
of the mesonephric (Wolffian) duct and the cloaca in a five to six 
weeks embryo and subsequent phases of normal differentiation of 
the cloaca is necessary to get a basis for appreciating possibilities 
arising from developmental irregularities. 


At this stage, the division of the cloaca into the rectum and the 
urogenital sinus is progressing. In Figure 1, A presents the cloaca 
before division has started, but with mesonephric ducts attached 
with their metanephros appearing, while B shows a later develop- 
ment with cloacal division almost complete and permanent ureter 


Mes. duct 


Fig. 3. A represents the relationship of the openings of the ureteral and 
Wolffian ducts into the urogenital sinus in a six weeks embryo. B, later stage 
showing a reversal of positions of these openings. C, reconstruction of the caudal 
end of a two-months embryo showing the complete separation of rectum from 


urogenital sinus and the altered relations of the urogenital ducts (Arey after 
Keibel, 15). 


and kidney still attached to the Wolffian duct before it enters the 
urogenital sinus. In Figure 2, A represents an 11 mm. embryo and 
demonstrates the elongation and constriction of the urogenital sinus 
into two regions: (1) a vesiculo-urethral portion which receives 
the Wolffian ducts and ureters and later forms the bladder and part 
of the urethra and (2) the phallic portion which subsequently de- 
velops into the cavernous urethra. 


Arey’ states that the enlarging bladder (vesiculo-urethral seg- 
ment) takes up more and more of the proximal end of the Wolffian 
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duct into its wall until at the end of the sixth week this process has 
progressed beyond the origin of the ureters. As a result of such 
absorption the Wolffian and ureteric ducts now have separate open- 
ings. The ureteral openings are more lateral and caudal. Con- 
tinued unequal growth of the bladder and urethral portions sepa- 
rates the ureteral and Wolffian ducts and displaces the latter caudal 
to open into the dorsal wall of the urethra on a hillock designated 
Miiller’s tubercle (vermontanum). As development progresses, the 


Fig. 4 (left). Intravenous urogram fifteen minutes after injection, showing 
a normal right kidney pelvis and ureter and two maldeveloped left pelves. 

Fig. 5 (right). Intravenous urogram forty-five minutes after injection, show- 
ing left ureters just at or below point of union emptying into a rounded distended 
sac lying behind the bladder. 


upper end of the Wolffian duct coils upon itself to form the ductus 
epididymis; the caudal portion remains straight and, as the ductus 
deferens and terminal ejaculatory duct, extends from the epididymis 
to the urethra. Near the urethral openings this duct dilates to form 
the ampulla, from the wall of which is evaginated the sacculated 
seminal vesicle, which occurs in thirteen weeks. 

In a personal communication with Professor Arey, he described 
several possibilities of developmental anastomoses between the 


urinary and genital tracts in the male, but emphasized two as the 
most probable: 
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1. Incomplete absorption of the lower end of the Wolffian duct 
by the enlarging bladder wall, to the extent of leaving the ureteral 
opening attached to the Wolffian duct. This may be at the future 


site of the ejaculatory duct, ductus deferens or seminal vesicle. 


2. After complete absorption of the proximal end of the Wolf- 


fian duct beyond the opening of the ureter the ureteral opening is 
lateral and somewhat caudal to the opening of the Wolffian duct in 
the bladder. Eventually, the Wolffian duct becomes caudal. During 
this stage of change of caudad and cephalad positions, contact, fu- 
sion and anastomosis could result, the end-result depending upon the 
point of anastomosis to the Wolffian duct. 

In the patient discussed here, there is the definite finding of a 
palpable fluctuating mass in the region of the left seminal vesicle, 
lack of the left side of the trigone and left ureteral orifice in the 
bladder, but with blue dye oozing from the crest of the verumon- 
tanum after intravenous injection. Intravenous urograms reveal 
the left ureter emptying into a rounded sac which occupies the 
region of the left seminal vesicle. 


SUMMARY 


Anastomosis of a ureter with the genital tract in a male may pro- 
duce no suggestive symptoms. The reports of such anomalies are 
scarce and limited to autopsy specimens. A clinical report of such 
an anomaly is made together with a brief general discussion of the 
embryology involved. 
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OPENING OF THE URETER INTO THE SEMINAL 
VESICLE 


REPORT OF A CASE DIAGNOSED CLINICALLY 


H. G. HAMER, M.D., H. O. MERTZ, M.D., and (by invitation) 
W. N. WISHARD, JR., M.D. 


Indianapolis, Indiana 


The opening of a ureter into the seminal vesicle is a rare anomaly. 
A few cases have been reported, all of which were found at autopsy. 

In a recent article by McKirdie and Polkey,* these authors report- 
ed nineteen cases from the literature and added one of their own. 
We are able to supplement McKirdie’s and Polkey’s list by two ad- 
ditional cases from the literature and the one presented in this paper. 

In these cases it is of interest to note that this abnormality was as- 
sociated with double kidney, hypoplasia, aplasia (total absence of 
the kidney), and the involved ureter was dilated and tortuous or 
rudimentary. Absence of the corresponding half of the trigone was 
also noted. In no case was the condition bilateral. In one case of 
double left kidney, both ureters opened into a dilated seminal vesicle. 
Of the whole group the left side was involved in sixteen cases and 
the right side in seven cases. The ages varied from the unborn -fetus 
to seventy-six years. 

The case herewith reported was diagnosed clinically. Our case 
presents two abnormalities in combination, in that the ureter opens 
into a cystic dilatation of the seminal vesicle. The latter condition is 
rare and was brought to the attention of this Association in 1935 
by Deming,’ who reported seven cases from the literature and added 
one. 

In his comprehensive article, Deming discusses the origin of these 
cysts, mentioning that they are never bilateral; that all contain 
bloody fluid and spermatozoa and that they are probably caused by 
an obstructive process in the ejaculatory duct. They are probably 
congenital in the young and acquired in older individuals. The 
bloody content is hypothetically produced by distention of the cyst 
and bleeding within it. Malignancy was not a factor in any of the 
cases. These cysts are located between the bladder and rectum. 
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All but one were monolocular. They varied in size from 500 c.c. to 
5,000 c.c. The age incidence was from the second to the seventh 
decade, and the right and left sides were equally involved. Blad- 
der distress with burning and smarting, a sense of pressure in the 
perineum, and difficult defecation were the outstanding symptoms. 

Diagnosis in all the reported cases was made at operation. Dis- 
covery of a cystic mass in the suprapubic region on rectal exam- 
ination, or by bimanual palpation of the mass after catheterizing the 
bladder, was suggestive of an unusual origin. 


The cases were treated by aspiration through the rectum and by 
suprapubic operation, either excision or marsupialization. 


CASE REPORT 


R. V., aged twenty-five, was admitted to the Methodist Hospital on 
March 18, 1936, complaining of painful urination. His temperature 
was 98.6, pulse 82, respiration 16, and blood pressure 128/75. 

The present illness began six weeks prior to admission with fre- 
quency and burning on urination. The patient soon developed terminal 
hematuria. Urination was difficult and painful at the beginning and 
was followed by strangury. He had had a similar attack two years 
previously. Otherwise his health had been fairly good. General phys- 
ical examination detected no abnormalities except tenderness over 
the bladder region on abdominal palpation. The blood count was nor- 
mal. The phenolsulphonephthalein test showed 67 per cent. 

Rectal palpation disclosed a large cystic mass occupying the right 
side of the pelvis behind the bladder and above a normal prostate. 

Cystoscopy, attempted under local anesthesia, was unsuccessful be- 
cause of extreme irritability of the bladder. 

A cystogram showed a distorted bladder with a compression de- 
formity on the right side. 

Cystoscopy, under nitrous oxide gas anesthesia, disclosed a bulging 
mass in the right side of the bladder. The left ureteral orifice was of 
the golf-hole type and was located on a vertical ridge near the mid- 
line. Catheterization of the left ureter was accomplished without diffi- 
culty and clear urine obtained. 

A right ureteral orifice could not be found. 

The cyst was aspirated by means of a No. 20 needle attached to a 
ureteral catheter and 30 c.c. of turbid fluid obtained. Upon with- 
drawal of the fluid the cyst collapsed. 

Microscopic examination of the fluid showed a few pus cells, many 
blood cells and very many spermatozoa. Analysis of the left kidney 
urine was normal except for the presence of a few pus cells. 

Intravenous pyelograms showed dilatation of the left kidney and 
ureter but failed to visualize the right kidney or ureter. 
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In a further attempt to search for a right ureteral orifice, cystoscopy 
was repeated under gas anesthesia. The cystic mass had recurred and 
was again aspirated, but the fluid was now purulent and too thick to 
aspirate satisfactorily, so a proposed injection of opaque medium for 
x-ray visualization was deferred. A few days later the cyst wall was 
incised by means of cystoscopic scissors, evacuating its contents into 


bladder. 


The patient showed prompt improvement and his urinary symptoms 
were reduced to slight frequency of urination. 


Fig. 1. 


Rectal palpation detected no mass or tenderness. 


Two weeks later cystoscopy showed the opening made with cysto- 
scopic scissors to be easily identified. A catheter was inserted through 
the artificial opening on the right. The left ureter was also catheter- 
ized. 

Indigo carmine, injected intravenously, appeared from the left 
catheter in three minutes, but there was none from the right catheter 
nor from any point in the bladder. 


X-rays (Fig. 1) showed the right catheter coiled in the region of 
the right side of the bladder, and after injecting sodium iodide solu- 
tion the cyst cavity and the dilated, tortuous ureter which opened 





OPENING OF URETER INTO SEMINAL VESICLE 307 


into it were visualized, the latter extending to the level of the lower 
border of the fourth lumbar vertebra. 

Five months later, the patient was readmitted to the hospital for 
observation. He had gained thirty-two pounds in weight and had no 
urinary symptoms other than occasional burning pain on urination. 


Cystoscopic and radiographic findings were identical with those pre- 
viously made. 
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DISCUSSION 


Dr. C. R. O’Crowiey (Newark, N. J.): I am sorry Dr. Hager 
was not here to read his paper. We have had a lot of rare condi- 
tions shown in the last few days here and I am sure it would have 
been very interesting. 

Prostigmin was first brought out by Hoffmann-LaRoche. I 
had some of the experimental tubes. It was intended principally 
for postoperative distention, or distention from any other source. 
It was strange how miraculously this drug worked. Dr. Hager 
probably has had quite a little experience in helping to move down 
the ureter calculi that would not pass of themselves. 


A drug has come out within the last several months that I think 
is far superior to it. That is a preparation called 568 by Sharp & 
Dohme. It is a pancreatic tissue extract, insulin-free, and has a 
very remarkable action upon the smooth muscle fibers of the ureter. 
To give one example of how well this drug acts, I will cite the 
following: A young man in one of the private hospitals in New- 
ark attempted to do a cystoscopy. He hadn’t done a great many 
of them. He inserted a No. 4 ureteral catheter into the ureter, 
removed the cystoscope and attempted to withdraw the catheter, 
but he couldn’t budge it, couldn’t move it. This was late in the 
afternoon. He had gotten into a megalo-ureter and it had tied 
itself into a knot. He tried spasmylgin, which is a preparation 
by Hoffmann-LaRoche, the same people who make this other prep- 
aration, which is pantopon and papaverine. We have all been told 
for years that papaverine has a selective property upon the ureter, 
with no result. Morphine and atropine were given with no result. 
Panic-stricken, the young man called me up and I said, “Well, 
let him have it until tomorrow morning. There is no need of 
coming out tonight. It won’t do him any harm.” 

In the meantime he went back that night, pulled again on it and 
broke a piece of the catheter off. He gave the patient 2 c.c. of this 
568, waited a half hour, and the remaining portion came out very 
easily. 

You will be surprised in passing the catheter how easily it will 
get by a stone, how easily the stones will be dislodged. We have 
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about seventeen cases now, in the last six months, in which we felt 
the stones would not have been dislodged with all the other means. 
Of course, there is danger of relying upon this procedure too far 
and postponing the necessary operation that should be done, but 
when stones get into the intramural part of the ureter, it is sur- 
prising the size of the stones that will pass out with this prepara- 
tion. 

Two c.c. of the preparation is given in the gluteal region intra- 
musculariy. There is a sharp pain, like a burn, like a hot needle, 
so vigorously massage the region for three or four minutes and 
the pain is all gone. If the preparation is given a half hour before 
cystoscopy in a case of ureteral calculus, you will be quite surprised 
at some of the results you will get. I think it is far better than 
prostigmin, because that really was not brought out for that pur- 
pose. ‘ 

Another thing that has been claimed for prostigmin by a great 
many men who have done a lot of resections is that it has also 
helped the reéstablishment of urination in more completely empty- 
ing the bladder. I have seen that take place, too, but this 568 of 
Sharp & Dohme, I think, is a very helpful thing. There are no 
contra-indications to it, no danger in its use, and a great many more 
calculi will pass with or without manipulation, and will be dis- 
lodged, than we have any idea. 








A PLASTIC OPERATION FOR THE SHORT STRICTURE 
AT THE URETERO-PELVIC JUNCTURE 


E. GRANVILLE CRABTREE, M.D. 
From the Urological Clinic of the Beth Israel Hospital, Boston, Massachusetts 


Narrowing of the ureter at its juncture with the pelvis is a com- 
mon occurrence either as a distinct entity in itself or in association 
with other pathologic changes. In some instances the condition is 
entirely one of narrowing of the lumen, presumably congenital in 
origin, with thickened, inelastic walls, which condition extends for 
a distance of a centimeter or more along the downward course of 
the ureter. More rarely the narrowing extends for much greater 
distance, often as much as 3 to 5 cm., or it may be but one of a 
series of such narrowings distributed along the course of the 
ureter. There is also that type of malinsertion of the ureter into 
the pelvis in which the result of the deformity is to produce a 
valve-like structure which tends to close on exertion of pressure 
produced by pelvic contraction. Frequently, there is stricture for- 
mation at the site of obstruction to outflow through the ureter due 
to fibrous bands and aberrant vessels resting in contact with the 
ureter either in a causal relation or as a second pathologic condition. 
In such instances the contents of the pelvis are noted not to escape 
readily after section of the obstructing vessel or freeing of the 
fibrous band. In such instances some further relief must be pro- 
vided if the surgical procedure is to be of benefit. 


Most observers now agree that even complete relief of the ob- 
structive factor in hydronephrosis does not cure the dilatation in 
some even after the lapse of years. There is definitely an improve- 
ment in function in these cases. Histologic study of the pelvic 
walls, supported by what studies in physiology of emptying have 
been done, confirm the view that in chronic hydronephrosis the 
pelvis is a changed pelvis. The pelvic wall represents, in some 
measure, in each case the end-result of hypertrophy of its muscula- 
ture to meet the obstructive factor, decompensation and stretching 
after the physiologic limit of hypertrophy has been reached, and 
finally fixation, either through fibrosis for strengthening purposes 
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or through the effect of infection changes to add thickness to its 
layers and limit normal contractility of what musculature remains. 
It is, therefore, necessary to consider the results of plastic oper- 
ations for the relief of ureteropelvic strictures in association with 
plastic surgery on the renal pelvis. Particularly is this true where, 
because of inequality of stretching of the various portions of the 
pelvis, abnormal pouches have formed which distort the pelvis 
away from its funnel form, which seems theoretically best adapted 
to the mechanism of emptying as well as being nature’s original 
design for the purpose. In infected hydronephrosis, spontaneous 
clearing of the infection, or cure through treatment, is more likely 


to take place when the stagnant urine which the pelvis contains is 
reduced as much as possible. 


I shall not enter into a detailed discussion of the numerous plastic 
operations which have been devised to correct hydronephrotic con- 
ditions resulting from the ureteropelvic deformities described. Re- 
cent publications have both enumerated the operations now being 
performed and indicated with a fair degree of agreement the 
probability of success which each offers. In both animal experimen- 
tation and surgical result reviews, there seem to be two schools of 
thought concerning the importance of maintaining continuity of 
tissue structures, particularly nerve supply, between the pelvis and 
the ureter in plastic operations. Marion‘ states, as a result of his 
studies on dogs, that it is necessary to maintain this integrity. 
Andler,’ by denervating both the kidney and ureter, produced hy- 
dronephrosis in dogs, but if only the ureter was denervated, pro- 
duced no hydronephrosis. Blatt* and Caporali produced hydro- 
nephrosis when only short areas of ureter were stripped of ad- 
ventitia. Iselin,* in contrast, when he sectioned the ureter and 
produced a successful end-to-end anastomosis, found a normal pel- 
vis and ureter. If a poor surgical result was obtained the result was 
hydronephrosis. In successful cases the peristaltic waves passed 
freely over the anastomosis and were normal in strength and time. 
Wildbolz’ demonstrated in experiments on dogs that complete sec- 
tion of the ureter and end-to-end anastomosis, when successful, pro- 
duced no hypertrophy of the pelvic wall or hydronephrosis in the 
overlying kidney. 

Quinby’ has reported surgically satisfactory results on separation 
of the ureter from the pelvis and reinserting it after carrying it 
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around an aberrant vessel. Walters® also was successful in this 
procedure. Hans Wildbolz* severed the ureter for aberrant vessel 
in seven cases and reunited the ureter by end-to-end anastomosis 
with excellent results. Most surgeons report some failures of this 
plastic operation with resultant nephrectomy in unsatisfactory cases. 
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Fig. 1. The initial incision A across the 
ureteral orifice is made through a pyelotomy 
opening. B indicates that this incision is car- 
ried down the ureter as two lateral slits for 
sufficient distance to open the stricture until 
normal width of the ureter is reached. C and 
D indicate how the normal portion of the 
ureter is drawn up into the pelvis through the 
initial inciston. The stricture, divided into 
two parts, projects into the pelvis. 


Where, through sepsis or from other causes, the suture line fails 
to remain intact, the ureter escapes from its desired relation to the 
pelvis with disastrous results. Failure of the pelvis in large 
hydronephrosis to show satisfactory retrogressive changes after suc- 
cessful surgery in these cases opened the question of the significance 
of discontinuity of tissues and especially of the nerve supply. While 
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later developments seem to point to fixation of the pelvic walls and 
loss of contractility as the probable cause for lack of retrogression 
and diminution of the size of the pelvis, it was with the hope of 
perfecting an operation by which continuity of all the ureteral coats 
as well as the nerve supply could be maintained that led me to un- 


Fig. 2. At a is indicated the tabs of tissue 
which project when the ureter is drawn up 
into the pelvis. The stippled areas indicate 
the portions of the ureteral and pelvic walls 
which are denuded of thin mucous mem- 
brane. At 6b is indicated the method em- 
ployed to tack down the tabs and secure the 
ureter to the pelvis. The suture material is 
No. 0 plain catgut. d indicates the finished 
plastic from within the pelvis. c shows the 
sutures of No. 00 chromic catgut which 
strengthen the union of the ureter and pelvis. 
Nephrotomy drainage and excision of re- 
dundant pelvic tissue are not indicated in 
these drawings. 


dertake the type of operation here described. The first operation 
was dene six years ago on a large hydronephrosis without resec- 
tion of the redundant pelvic tissue. While the urine eventually 
cleared of infection, check by pyelography five months later showed 
no improvement in the size of the pelvis. Since that date the patient 
cannot be located. This case is not reported here because of lack 
of follow-up. 

Since that time, three other patients have been operated on and 
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followed. In all cases both correction of the ureteropelvic stricture 
and excision of redundant pelvic wall has been performed. The pro- 
cedure is not applicable to long strictures in this region. 


The site of operation is approached through a pyelotomy in- 
cision so placed as not to interfere with any possible resection 
operation which might be indicated. The lumen of the ureter is 
identified from within the pelvis and cross cut in such a way as 
to produce an opening through all layers of the pelvis and the 
stricture as far down as it extends until normal width of the 
ureter is encountered (Fig. 1, 4 and B). The intact ureter of 
normal diameter is then grasped with tenacula and drawn up into 
the pelvis (Fig. 1, C and D). This produces tab-like projections 
which consist of the strictured area on each side of the pelvic open- 
ing (Fig. 2, a). The mucosa is denuded from the tab and that 
portion of the pelvis to which it is to be approximated (Fig. 
2, a). The tabs are then sutured down with No. 0 plain catgut 
(Fig. 2, b), the incision in the pelvis closed with the same material 
and the ureteral wall anchored to the pelvic wall from within the 
pelvis (Fig. 2, d). Sutures of No. 00 chromic catgut are placed in 
the serosa of the ureter and the serosa of the pelvis (Fig 2, c) to 
strengthen the union. Whatever plastic modification of the pelvis 
is required is then done. The ureter is not splinted by tube or 
catheter, but nephrotomy drainage is established. The nephrotomy 
tube has been maintained in place for from thirteen to twenty-one 
days, then withdrawn. In all cases kidney leakage after removal 
of the nephrotomy tube has either not occurred at all or per- 
sisted for but from twelve to thirty-six hours. There has been no 
leakage of urine from about the suture line in the pelvis along a 
separate rubber dam drain to the area which is routinely placed. 


Fol'owing, are the case histories of these three patients of the four 
operated upon, all of which group it has been possible to follow 
since operation. One patient was operated on in October, 1934, 
two years and eight months past, the second in December, 1934, 
two years and six months ago, and the third in February, 1935, one 
year and four months past. 


Case 1—October 19, 1934. Mrs. B. F., aged thirty-three, had as 
chief complaint pain in the epigastrium of four years’ duration. The 
pain was dull in character and radiated to the right lower quadrant. 
It was associated with nausea. It was relieved by lying down. Gra- 
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ham test showed negative findings in the gall bladder. There were 
two small stones shown by x-ray in the region of the lower pole of the 
right kidney. Intravenous pyelography was unsatisfactory because of 
poor filling of the right kidney. Retrograde pyelography showed a 
tremendously enlarged pelvis with clubbing of the calices, definite 
narrowing of the extreme upper portion of the ureter, with kinking 
of the ureter in its upper third (Fig. 3). A mass, consistent with 
hydronephrosis, was palpable in the right upper quadrant which de- 
scended on respiration. 


Fig. 3. Case 1. (Reading from left to right) The first pyelogram (which 
is unfortunately reversed) shows failure of the pelvis to fill by retrograde 
pyelography and the second, the filled pelvis but unfilled ureter, as produced by 
intravenous pyelography. The third pyelogram is the end- result at two years 
and nine months after operation. The pelvic residual last reported, in August, 
1936, as 10 c.c. could be removed by suction through a ureteral catheter. The 
urine remained infected. 


Clinical pathology: The urine was negative except for rare white 
blood corpuscles in the sediment. There was 0.5 per cent sugar in the 
urine. Blood calcium was 9.68 mg. and phosphorus 2.94 mg. The non- 
protein nitrogen was 29 mg. Serology was negative. Phenolsulphone- 
phthalein output after intravenous injection was 1-2 per cent. 

Operation: The kidney substance was about normal in appearance, 
but the cortex was thinned to palpation in some areas. The ureter was 
somewhat above normal size but showed slack in the region immediately 
below the pelvis. X-ray of the kidney in the wound showed only the 
two stones previously described. On opening the large pelvis it was 





PLASTIC OPERATION FOR STRICTURE 317 


noted that the ureteral orifice was so small as to be located with dif- 
ficulty. The narrowing was confined almost entirely to the thickness of 
the pelvic wall. A plastic operation, as described above, was per- 
formed, the two calculi were removed, nephrotomy drainage estab- 
lished, and the redundant excess of pelvic wall excised. Rubber dam 
drain was removed on the seventh postoperative day and the nephros- 
tomy drain removed on the fourteenth postoperative day. Conva- 
lescence was marked by a temperature rise for four days from the fifth 
to the ninth postoperative days, during which time the urine became 
quite cloudy. From then on the convalescence was uneventful. There 
was never leakage of urine following the removal of the drains in 
spite of very evident renal infection during convalescence. Pelvic re- 
sidual urine was determined in January, 1935, as 24 c.c. The new 
ureteral opening into the pelvis admitted a No. 12 F. bulb without 
difficulty. In June, 1936, there was no evidence of narrowing at 
the plastic area and the residual urine had been reduced to 15 c.c. In 
August, 1936, the pelvic residual urine was 10 c.c. Phenolsulphone- 
phthalein appeared from this kidney in four minutes. Total excretion 
in fifteen minutes was 10 per cent. The pelvis was much less dilated. 
The calices showed normal cupping. The ureter seemed narrowed near 
the insertion into the pelvis, although there was no resistance offered 
to the passage of a No. 12 F. bulb. 


This kidney has remained infected up to August 6, 1937, when last 
observed. Calculi have not re-formed. 


Pathologic report on excised portions of pelvis: The specimen con- 
sisted of two portions of renal pelvis. Microscopic section showed in 
most areas transitional epithelium was present. There were areas 
where the tissue was more dense and lighter in color than elsewhere. 
In these areas there was fibrosis of all the layers. In other areas the 


pelvic wall was definitely thickened but fibrotic changes were less 
marked. 


Case 2.—February, 1935. Mrs. G. M., aged fifty-eight, complained 
of pain in the right flank. This was of many years’ duration. There 
was never acute pain, but a constant dull ache both in the right upper 
quadrant and the costal angle. It was frequently accompanied by 
nausea, but never by vomiting. Of late months the pain gradually 
became more aggravating in character. The urine was uninfected. 
Blood calcium was 10.4; phosphorus 3.65. Serology gave negative find- 
ings. Urine from the right ureter showed 2-5 white blood cells, rare 
granular and hyaline casts. Two hour phenolsulphonephthalein output 
(bladder) was 25 per cent in 220 c.c. The right kidney was neither 
palpable nor tender. The patient was overweight. The function tests 
of the right kidney showed an appearance time for phenolsulphone- 
phthalein of five minutes. The amount excreted was too small to re- 
cord. X-ray showed a very large rounded pelvis with moderately blunt- 
ed calices. A calculus was present in the lower calix. The upper por- 
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tion of the ureter near the pelvis was narrowed. The upper third of 
the ureter was redundant and angulated. 


At operation, the kidney was in normal position. The cortical sub- 
stance appeared healthy and abundant, but was somewhat thinned. The 
ureter was of about normal size, but entered the pelvis high up on 
the anterior surface and for a distance of about 2 cm. lay closely in 
contact with the distended pelvic wall. When freed from its loose 
attachment to the wall of the pelvis it was found that there was a 
quite pronounced narrowing of the ureter as a whole which was about 
0.5 cm. in length. On opening the pelvis, the lumen of the ureter was 
found to be about half the normal caliber of the ureter and inelastic 
to dilating bougies. A plastic operation was performed as described 


Fig. 4. Case 2. (Reading from left to right) The first pyelogram shows retro- 
grade pyelography in February, 1935, immediately preceding operation. The sec- 
ond shows the immediate postoperative result before the patient was discharged 
from the hospital. The third shows the final condition in April, 1937. Note 
the slit-like orifice which is a constant finding in the three cases here described. 


in this paper, nephrotomy drainage established, and redundant pelvic 
wall excised sufficient to approximate the normal funneling of the 
renal pelvis. A rubber dam drain to the suture lines in the pelvis was 
placed. 


Check-up of urine from the operated kidney, three weeks after the 
patient left the hospital, showed that a No. 10 bulb met no obstruction 
at the uretero-pelvic junction. The pelvic urine was clear. By suction, 
only 3 c.c. was obtained. This urine was free from pus and bacteria 
with a pH of 5.2. Cystoscopic check-up was made again April 15. 
1937. There were no symptoms. The bladder urine was normal with 
a pH of 5.7. Urine from the operated pelvis was clear, specific 
gravity 1.016, pH 5.5, with a negative sediment including stain for 
bacteria. The phenolsulphonephthalein test on the operated side showed 
an appearance time of four minutes and an excretion in fifteen min- 
utes of 20 per cent. On the opposite side there was an appearance time 
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of six minutes and an output of 15 per cent. Pelvic residual urine was 
13 c.c. 

Retrograde pyelography showed no calculi. The upper and middle 
calices remained blunted, but the lower calices are normal. There is a 
slight kink at the ureteropelvic juncture and the lumen seems nar- 
row, although it.admits a No. 10 bulb easily. The upper fourth of the 
ureter remains slightly dilated. The pelvis is greatly reduced in size. 

In this case the infection which was produced in the course of 
operation was cured spontaneously three weeks after the patient left 
the hospital. 

Pathologic report on sections of the pelvis which were excised gave 
a diagnosis of fibrosed renal pelvis. Microscopic examination of sec- 
tions from the pelvis revealed, in places, the usual transitional epithe- 
lium; in other areas of the section it was absent. In certain areas of 
the section there was a moderate degree of subepithelial hemorrhage. 
There had taken place marked fibrosis of all the layers of the tissues. 
There was a slight amount of round cell infiltration in the muscular 
layer. 


Case 3.—December, 1934. Mr. S. M., aged thirty-eight, had a sharp 
attack of right renal pain of ten hours’ duration, five months ago, 
which was accompanied by nausea and vomiting. He seemed complete- 
ly well until five days before entrance, when he had a similar attack 
of pain in the same location which lasted eight hours. He obtained 
no relief from morphine. He “passed a quart of urine” immediately 


following the attack. His occupation, both previous to his first attack 
of pain and subsequently, compelled him to drive a motor car an 
average of a thousand miles a week, but he never felt pain while do- 
ing so. 

Clinical pathology: The bladder urine was normal on admission. 
Bladder, right and left urines, showed no growth in culture. The non- 
protein nitrogen was 35 mg. Serological studies gave negative findings. 
Red cell count was 4.7; hemoglobin 80 per cent; white cell count 9,- 
400. The phenolsulphonephthalein output from the right kidney was 
but 5 per cent in fifteen minutes. Pyelography showed the right renal 
pelvis much enlarged, with shelving of the lower border which sug- 
gested aberrant artery obstruction to the ureter as well as narrowing 
of the lumen at this area.” 

Operation revealed a small aberrant artery which crossed the ureter 
and obstructed. After this was sectioned, pressure on the pelvis pro- 
duced poor drainage into the ureter. There was gross evidence of a 
narrow fibrosed strictured area of approximately 1 cm. in length at 
the juncture of the ureter with the pelvis and at the site of the ab- 
normal vessel. The pelvic wall was redundant and pouching. A 
plastic operation on the ureteral orifice as described above was per- 
formed, nephrostomy drainage established, and the redundant por- 
tion of the pelvis excised. A rubber dam drain was placed to the 
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suture line. For three days, following operation, the temperature 
was elevated from 100 degrees to 101.4 degrees. There was little 
clouding of the urine which passed through the nephrostomy tube. 
The rubber dam drain was removed on the seventh postoperative day 
and the nephrostomy tube on the thirteenth postoperative day. There 
was twelve hours leakage of urine, after which the wound remained 
dry. The patient was discharged on the sixteenth postoperative day. 
Twelve days after discharge from the hospital the urine was clear, 


Fig. 5. Case 3. (left) The pre-operative condition in December, 1934; (right) 
the end-result in May, 1937. 


the wound healed and cultures made from the urine were negative. 

Check-up examination was made May 6, 1937. 

There has been no discomfort in relation to the urinary tract or in 
other respects for that matter. The patient has enjoyed excellent 
health since operation. The scar is solid. The bladder urine is 
clouded with phosphates but clears entirely on acidification with acetic 
acid. pH 7.5, no albumin, no sugar, specific gravity 1.020, sediment 
0 to 1 white blood cells. Stained sediment for bacteria gave negative 
findings. 

The bladder shows no evidence of cystitis. The right ureter is 
easily catheterized with a No. 11 French bulb without showing ob- 
struction in the course of the ureter. There was 2.5 c.c. of urine 
which could be withdrawn by suction through the catheter. Disten- 
tion through the catheter produced the pain reflex after injection of 
13 c.c. of solution. Phenolsulphonephthalein test showed an appear- 
ance time of three and one-half minutes with an excretion of 35 per 
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cent in twenty minutes from the right, and 30 per cent was recovered 
from the bladder by voiding to represent the left kidney. 

Pathologic report on the tissue excised from the pelvis is as fol- 
lows: Microscopic examination revealed collagenic connective tissue 
which was slightly congested and fibrosed in patches. It was covered 
in several spots by transitional epithelium which was not remarkable. 
No evidence of inflammatory changes was seen. 

In all three cases there has been evidence of adequate drainage 
from the pelvis after plastic operation and excision of the redundant 
pelvis. In all instances there has been improvement in function of 
the kidney. In two of the three cases spontaneous clearance of 
infection has taken place. In all instances fibrotic changes of con- 
siderable magnitude in the pelvic walls have been recorded. This 
seems to be in accord with the findings of other observers that the 
production of adequate facilities for drainage does not reduce the 
size of the pelvis in large hydronephrosis. Changed pelvic tissues 
do not resume normal physiologic action sufficiently to empty the 
pelvis even after long periods of time have elapsed after adequate 
correction of drainage defects. In other words, the end-result of 
hydronephrosis, when viewed from the surgical end-result aspect, 
is dependent upon two factors—the adequacy of relief of obstruc- 
tion which the operation provides and the degree of irreparable 
damage which has accrued as a result of the condition before op- 
eration is performed. 

As would be expected from a plastic operation of this nature 
by which two opposite segments of the circumference of the ure- 
teral opening into the pelvis have been thickened by the addition of 
extra layers of tissue, the lumen is distorted from a circular open- 
ing into a slit-like aperture. There is nothing in these cases to 
indicate that it is not adequate for drainage. Certainly it does not 
cause stricture. 

There have been no failures of the operation which required 
sacrifice of the kidney. At the worst, all that could result from 
complete loss of the suture line would be that section of the ureter 
had been performed on opposite sides of the lumen which would 
have to heal as do ureterotomy wounds when left unsutured, which 
is a common practice among surgeons in operations for ureteral 
stone. Separation of the ureter from the pelvis, of course, cannot 
take place. 


I am not convinced that there is virtue in maintaining continuity 
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of tissue and nerve supply in plastic operations on the ureteropelvic 
junction strictures. It seems to me that failure of the pelvis to 
reduce in size is rather due to changes in its walls. These changes 
are three in number: hypertrophy of musculature to meet the ob- 
struction, decompensation of that musculature when it reaches its 
limit of hypertrophy possibilities, and fixation changes through 
fibrosis to strengthen it after its muscle tone is lost. These latter 
changes both theoretically should and practically do seem to limit 
its physiologic activities. There certainly is added safety in main- 
taining continuity of the pelvis and ureter in plastic surgery in 
this area. 
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PLASTIC OPERATION FOR THE RELIEF OF 
MEGALO-URETER 


E. GRANVILLE CRABTREE, M.D. 
From the Urological Clinic of the Beth Israel Hospital, Boston, Massachusetts 


The term megalo-ureter, which was introduced by Caulk* be- 
cause of the similarity of the condition to large atonic dilatations 
of the colon, seems to me to be sufficiently appropriate and descrip- 
tive to warrant a place in medical terminology. 


These large dilated ureters, which are by no means uncommon, 
are characterized in their earlier stages by fusiform, atonic dis- 
tentions of the lower third of the ureter with comparatively nor- 
mal renal cortex, pelvis and upper ureter. In later stages of the 
condition, the distention process reaches to and involves the upper 
ureter and pelvis. In terminal stages, thinning of the cortex and 
clubbing of the calices are characteristic findings. At this time 
renal destruction has been either partially or completely accom- 
plished. However, it is much more likely that, in spite of the 
magnitude of the ureteral distention and dilatation, the renal cor- 
tex will remain intact to a remarkable degree and for long periods 
of time. In megalo-ureter the problem of management of the con- 
dition is primarily one of the efferent rather than the secretory 
integrity of the renal unit. For this reason the preservation of the 
secretory organ by correction of the abnormality of its conductive 
channels becomes a tempting problem for the urologist. This is 
especially so since not only is the renal parenchyma and its his- 
tologic picture practically unchanged microscopically from the nor- 
mal in the uninfected cases, but also the total amount of renal 
substance which is found above such megalo-ureters is often about 
that of the uninvolved kidney on the opposite side, and its secretive 
abilities remain unimpaired for many years, as is shown in the fol- 
lowing case history. It is unfortunate that, because of the effect 
on hospitals at large throughout the country of the Cleveland Clinic 
x-ray film conflagration, this patient’s early plates have been dis- 
posed of some years ago. Only one remains. This is shown in 
Figure 1. The other ureter was equally enlarged. 
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Case 1.—Mrs. M. R., aged twenty-three, was seen when three 
months pregnant as a primiparous patient in April, 1923. The symp- 
toms were that of pyelitis of pregnancy. Cystoscopy showed pouting, 
elevated ureteral orifices which were suggestive of ureterocele, but 


Fig. 1. Pyelogram made of the left ureter 
and pelvis of a primiparous patient after mis- 
carriage at the third month in 1923. The 
other ureter was equally dilated and of the 
same configuration. 

The patient lived until December, 1936, 
when she died of cancer of the uterus. Her 
history shows that the rate of renal destruc- 
tion is not rapid in megalo-ureter. Her clin- 
ical findings were: gross infection of the 
urine, no casts, specific gravity ranges 1006- 
1016, non-protein nitrogen 36 mg. for 100 c.c. 
of blood and_ two-hour phenolsulphone- 
phthalein output 25 per cent, with 11 per cent 
in the first hour and 14 per cent in the sec- 
ond hour. 

Other plates from this case have been de- 
stroyed by the hospital. 


very small. The bladder mucous membrane picture was that of a 
mild acute cystitis. The mucous membrane of the ureteral orifices was 
pouting and presented the picture of phimosis. 


The capacity of the right ureter and pelvis was 48 c.c. as estimated 
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by suction with a syringe through a ureteral catheter, the eye of 
which was gradually drawn down the ureter as suction was made so 
as to obtain the contents of both pelvis and ureter. The urine showed 
pus in large amounts and Bacillus coli. The phenolsulphonephthalein 
excretion was 10 per cent in fifteen minutes. Pyelography showed a 
large dilated ureter with dilatation extending upward to involve the 
pelvis and the whole of the ureter. At its lower extremity the shadow 
tapered to a fine point as it entered the bladder wall. The ureter’s 
greatest width was 1.5 inches as measured on the x-ray film. The 
renal cortex appeared normal, as did the calices. 


The left ureter and pelvic content was 120 c.c. The ureter had the 
same general appearance as the right except that the renal shadow 
was abnormally small and the calices dilated and blunted. The phenol- 
sulphonephthalein excretion was less than 5 per cent. This pelvis 


was also infected, as was the right. The greatest width of the ureter 
was 2.5 inches. 


Blood non-protein nitrogen reading was 35.3 mg. per 100 c.c. of 
blood. There was no bladder residual urine. Total two-hour excre- 
tion of phenolsulphonephthalein was 20 per cent. 


The patient miscarried during the first week of pyelitis symptoms. 
Cystoscopic treatment had failed to ameliorate symptoms. 

The cystoscopic examination was repeated three months after mis- 
carriage, during which time the patient had acquired tolerance for 
the infection. Even though the urine was grossly infected, there was 
no fever and the patient had regained her normal weight. Pyelography 
done at that time with 120 c.c. of sodium iodide injected into each 
ureter on the right filled only the lower half of the ureter and reached 
to the brim of the bony pelvis on the left. Evidently the dilatation 
of the ureters had increased appreciably. The phenolsulphone- 
phthalein test was 20 per cent in fifteen minutes on the right and 11 
per cent on the left, making a total output of 31 per cent. 

By the end of the fifth month after delivery, the non-protein nitro- 
gen had risen to 50 mg. per 100 c.c. of blood. The patient was 
nervously exhausted by family worries. Her husband had decided 
that she would remain an invalid so had deserted her. At this time 
suprapubic cystotomy was. done. Both ureteral orifices were sec- 
tioned and the mucous membrane of the ureter was sutured to the mu- 
cous membrane of the bladder. By this means a large opening into the 
bladder was provided for each ureter. 

After normal voiding was resumed the patient showed a bladder 
residual varying from 134 ounces to 5% ounces. This was thought 
to be due to incompetent ureteral orifices with immensely dilated ure- 
ters into which urine was forced by the voiding pressure of the blad- 
der. She maintained bladder residual throughout life. : 


The patient was followed from this date until her death from car- 
cinoma of the uterus in December, 1936. The pyelographic studies 
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which were made from time to time showed no regression of the 
dilatation of the ureters. The new orifices remained open. The urine 
remained infected. She remained in fair health, except for two op- 
erations for “chocolate cyst” of the ovary, until near the time of death. 
Clinical pathology two weeks before death showed the following: 
The urine was cloudy, containing a moderate amount of pus and 
Bacillus coli in large numbers. There were no casts. Specific gravity 
determinations showed some fixation of gravity. There was a very 
slight trace of albumin. 
8:30 a.m. 45 c.c. specific gravity 1012 
10:30 am. 32 ¢c.c. specific gravity 1010 
12:00 m. 97 c.c. specific gravity 1010 
2:30 p.m. 22 c.c. specific gravity 1016 
4:30 pm. 44 c.c. specific gravity 1008 
6:30 pm. 26c.c. specific gravity 1006 


Total output from 8:30 a.m. to 6:30 p.m. was 350 c.c. 

Intramuscular phenolsulphonephthalein excretion first hour, was 11 
per cent; second hour, was 14 per cent; total output, 25 per cent. 
Non-protein nitrogen reading was 36 mg. 


From these data it appears that the introduction of infection 
together with pregnancy increased the ureteral dilatation. While 
providing improved drainage into the bladder decreased the non- 
protein nitrogen, there were no evidences of an improved ureteral 


condition. The procedure introduced a new factor, bladder resid- 
ual urine. In spite of infection and tremendous ureteral and pel- 
vic dilatation, adequate renal function was maintained almost un- 
changed over a period of thirteen years and was adequate for her 
needs at the time of death from uterine carcinoma. 

Even though the integrity of function of the kidney may be 
maintained over long periods without much impairment in the con- 
dition of the kidneys, infection, which more often than hemorrhage 
or pain leads to the discovery of the condition, not only calls atten- 
tion to the condition, but seriously affects the patient’s future. Re- 
ports indicate that no one has been successful in curing these pa- 
tients of infection by any means now known because stasis of urine 
in the ureters is large in amount and nullifies the effect of treatment. 

Megalo-ureter may be unilateral but is often bilateral. In two 
of my cases it has been found in lone kidneys due to congenital 
absence of the other kidney. In but three of the cases which I 
have observed was infection absent. The presenting symptom was 
hematuria in two of these and attacks of pain in the other. 

Five etiologic causes for megalo-ureter have been recognized. 
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These are obstructions external to the bladder, ureteral stricture of 
the ureterovesical region, ureterocele, absence of the ureterovesical 
valve, and neurogenic disturbances of the ureter. 


Congenital malformations of the channels external to the blad- 
der as a cause for extreme degrees of ureter change have been de- 
scribed most often in children. In such conditions the lesion is 
usually bilateral. Ureteral dilatation is accompanied by ureteral 
elongation, which adds redundant kinking to increase in caliber. 
Presumably these changes often occur in utero, but with less marked 
degrees of obstruction they may be noted in less advanced stages 
of development after birth and progressive changes recorded. The 
causal factor for hypertrophy and dilatation is evidently bladder 
hypertrophy in an attempt to negotiate the urethral obstruction 
which produces increased pressure against the ureteral musculature 
as a by-product of bladder hypertrophy and increased intravesical 
voiding tension. There may be some form of ureteral obstruction 
or anomaly in addition. 

In those instances in which there is congenital absence of the 
ureterovesical sphincter, the ureter musculature is forced to with- 
stand the voiding pressure of the bladder musculature, for which it 
is not adapted. 

In the adult, congenital stricture of the ureterovesical end of the 
ureter is the commonest finding, with ureterocele, in which the 
membranous portion of the ureter is phimosed, second in frequency. 
The behavior of the ureteral musculature is most easily studied in 
this group. It appears that the obstruction is less complete at the 
beginning, progressive, and subject to added insult such as the 
introduction of infection with attendant mucous membrane and 
ureteral wall edema as a factor in increasing obstruction to outflow. 
The introduction of infection may decompensate a mildly dilated 
ureter to produce gross changes (Fig. 3). 

Adynamic ureteral dilatations are less easily understood. Many 
authors accept neurogenic causes for ureteral dilatation. Braasch? 
recognizes obstruction and atony. Hurst and Jones* compare the 
similarity of findings, achalasia (absence of relaxation) of the 
anal sphincter (as described by Cameron), of the cardia (Rake) 
and the ureterovesical opening (Sir Cooper Perry), assigning de- 
generative nerve changes in the adventitia of the ureter in the re- 
gion of the “pars intramuscularis” as responsible for lack of sphinc- 
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Fig. 2. A, Microphotograph showing a section of a normal ureter of a 
patient of approximately the same age as in the section from the wall of a 
megalo-ureter (B). Both were female. The magnification is the same. 

B, Microphotograph from tissue resected from the wall of a megalo-ureter 
which occurred in a lone kidney (Case 2). Note the greatly increased thick- 
ness of the wall, smoothing of the folds of the mucosa, thickening of the 
mucosa and submucosa and tremendous muscular hyperplasia. An area of 
patchy scarring is noted in the left side of the picture, and three more in the 
center, but these latter are confusing because of folds in the preparation. The 
urine was uninfected in this case. 
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ter relaxation in perfect timing with the ureteral muscle peristalsis 
as a cause for the ureteral dilatation. Many other writers have 
discussed the probability of nerve lesion origin of the dilated large 
ureter. Inasmuch as the early dilatation occurs most often in the 
lower third of the ureter, which has a separate nerve supply, a 
neurogenic origin is ascribed. This is not necessarily the case, since 


Fig. 3. Case 2—These three pyelograms, reading from left to right, show 
the condition of a lone kidney and ureter before and after decompensation of 
its musculature has taken place after the introduction of infection. 

The first pyelogram was made because of hematuria in September, 1936. The 
second was made in October, 1936, fourteen days following the onset of fever 
of urinary origin. The third was taken in January, 1937, after the acute symp- 
toms had subsided following section of a ureterocele and the urine had been 
cleared of infection by the use of acidification of the urine and hexamethyl- 
enamine. Note in the second and the third views that the dilatation extends 
farther toward the pelvis and that hydronephrosis has developed in the last 
view. All the views were made by intravenous pyelography. 


in those dilatations due to acquired obstructions in previously nor- 
mal organs, as from stone, segmental dilatation is noted. 

In more rare instances, megalo-ureter is found associated with 
anomalous arteries and undescended testicle where the vas is ob- 
structive. 

Irrespective of the causal factor concerned, the walls of the 
megalo-ureter seem to show the common factor of hyperplasia of 
the musculature bands with increased fibroblasts in the muscularis. 
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The submucosal layers show increased fibroblasts, round cell in- 
filtration, increased depth to this layer, and, in the presence of in- 
fection, evidence of edema, but rarely leukocytic infiltration. The 
mucosa is greatly thickened and its normal folds smoothed out 
(Fig. 2). This evidence of hypertrophy and stretching certainly 
would be expected from all the types of causes except perhaps the 
neurogenic group. It is immaterial whether the obstructive factor 
is beyond the bladder, a direct transmission of bladder voiding 
pressure to the ureter lumen because of incompetent ureterovesical 
valve, or obstruction to outflow from the ureter itself, except that 
the possibilities of great degrees of hypertrophy are greater for 
the bladder musculature than for the ureter musculature because 
of the actual quantities of muscle tissue present in their walls. 

The megalo-ureter is, therefore, a changed ureter to be considered 
the end-result of three factors—hypertrophy of the musculature 
of its walls, decompensation after the peak of hypertrophy possi- 
bilities has been passed, and fixation changes which consist chiefly 
of fibrosis and cell hyperplasia as in the mucosa. These may be 
patchy in character. These patches consist almost entirely of 
fibrous tissue replacement of normal structures and appear in the 
gross as grayish in color. 

Figure 3 shows serial plates indicating decompensation of a ure- 
ter which is obstructed by ureterocele after the occurrence of infec- 
tion. The case history follows: 

Case 2.—Master L. C. E., aged sixteen. The history is unimportant 
except for small amounts of blood in the urine between the ages of six 
and seven years and the appearance of blood again on several occa- 
sions in the past five weeks, August and September, 1936. Intravenous 
pyelography showed moderate dilatation of the right kidney pelvis and 
ureter to the bladder wall. Cystoscopy was done by a surgeon in his 
home town. Complete absence of the left ureteral orifice and left 
side of the trigone was noted. There was no evidence of dye excre- 
tion on the left or of indigo carmine after intravenous injection. Cys- 
titis and right pyelitis followed the cystoscopic examination. A second 
intravenous pyelography was done fourteen days later which still 
failed to show any dye excretion on the left and indicated increased 
diameter of the right ureter. A second cystoscopy was done in Boston 
in October, 1936. I found the same picture as had already been de- 
scribed. There was a small ureterocele. This was sectioned with 
cystoscopic scissors and a No. 11 Garceau bougie passed through the 
bladder wall which was not strictured. The infection was cleared 
with ammonium chloride as an acidifier and hexamethylenamine. The 
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urine has remained clear since. Intravenous pyelography done in 
January, 1937, shows still further dilatation of the ureter even though 
the orifice admits No. 11 bougies freely. There is no evidence of im- 
provement in compensation of the musculature by June, 1937. This 
is in contrast to complete relief of obstruction in infected acutely 
dilated ureters,.in calculus obstruction of the ureter, and in infected, 
dilated but not hypertrophied ureters in pregnancy as shown in Figure 
4, in which evidence of prompt recovery takes place within a com- 


Fig. 4. Reading from left to right these three pyelograms indicate complete 
recovery of an infected hydronephrosis and hydro-ureter due to pregnancy. 
This picture has been published in the American Journal of Obstetrics and 
Gynecology (in press). All pyelograms were made postpartum. The first and 
third were by retrograde method, the middle one by intravenous. It is to be 
remembered that hydronephrosis in pregnancy shows no hypertrophy of the 
walls of the pelvis and ureter as do chronic obstruction lesions. Endocrine 
relaxation of the musculature is undoubtedly protective and also the duration of 
the distention is comparatively short. Infection changes were no doubt present 
here, both during pregnancy pyelitis and for almost a year after delivery. 


paratively short time. The pregnancy dilatation of ureters is due to 
simple stretching of the walls and shows no hypertrophy ( Baird’ as 
well as our own observations). 

A second instance of lower ureter dilatation due to ureterocele is 
that shown in Figure 5. The case history follows: 
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Case 3.—Mrs. E., aged twenty-five, was seen in November, 1936. 
The only complaint was bladder frequency and pyuria. Cystoscopy 
showed a ureterocele 2 cm. in diameter, the pin-point orifice of which 
could be clearly seen but not catheterized. Intravenous pyelography 
indicated ureterocele and extensive dilatation of the lower third of 
the ureter. Section of the ureterocele by fulguration was done. After 
section the ureter orifice was demonstrated to be dilated sufficiently 
to admit a No. 12 F. bulb easily. After seven months there has been 


little evidence of recession of the dilatation although the ureterocele 
has been eliminated. 


Fig. 5. Case 3—Megalo-ureter due to ureterocele (/eft). Combined cysto- 
gram and intravenous pyelogram. The bladder solution is 3 per cent sodium 
iodide; the intravenous solution, diodrast. (Right) Intravenous pyelography 
and cystogram six months after section of the ureterocele. There has been a 
tendency toward retrogression of the ureteral dilatation. 


It, therefore, appears that from cases varying from seven months 
to fourteen years following the complete relief. of the obstructive 
factor in large ureteral dilatations, in which the ureteral walls are 
the seat of permanent changes, improvement sufficient to be of 
significance in either the cure of infection or ultimate preservation 
of the secretive function of the kidney is not to be expected with- 
out corrective surgery aimed towards decreasing both the lateral 
and longitudinal distortion of the ureter. Also, it appears that 
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even though hypertrophied musculature exists, the atonic condi- 
tion of these ureters tends to preserve the renal function for long 
periods of time, just as in hypotonicity of the bladder in certain 
types of cord bladders, diverticulitis of the bladder and certain 
hypertrophied. bladders which, after decompensation, although con- 
taining large residual urines but with low intracystic pressure, show 
both the functional tests of the kidneys and their pyelographic con- 
tours to be little changed. Also, it is evident that where only longi- 
tudinal correction is done (Hinman’), lateral dilatation still per- 
sists without eliminating stasis entirely, although the condition is 
improved. 

Treatment of megalo-ureter should be aimed at relief of the 
obstructive factor whether it be distal to the bladder, or due to de- 
fective drainage into the bladder. In addition, correction of what- 
ever permanent damage has been suffered by the ureter should be 
made. 


A survey of the literature indicates that four types of treatment 
have been employed for megalo-ureter, in addition to the obvious 
one of correction of pathologic changes in the urethra and bladder 
neck. They are ureteral dilatation, ureteral orifice enlargement by 
surgery, ureteral resection by the method of Hinman,’ and uretero- 
nephrectomy. 


Case 4.—Mrs. J. B. I., aged twenty-nine, was first seen in April, 
1934, with a history of eighteen years of frequency, fever attacks from 
time to time and intense bladder tenesmus and frequency. There had 
been two pregnancies within the past five years. There had been no 
trouble with pregnancy except that the bladder symptoms continued. 
Pyelography showed large dilatations of both ureters extending down 
to the bladder wall. The lower ureters showed congenital narrow- 
ings. The whole urinary tract showed infection with a mixed flora 
of colon bacillus, staphylococcus albus and non-hemolytic streptococ- 
cus. Under dilatation both ureters greatly improved with improve- 
ment of the bladder symptoms but without clearing of the infection. 


Ureteral dilatation is adequate to produce marked improvement 
in some of the cases of less extensively changed ureters (Fig. 6). 
It cannot always be done due to inability either to catheterize the 
orifice, or to produce lasting benefit even though dilatation is ac- 
complished, because from the nature of the stricture dilatation 
produces only fracture of the walls of the stricture and not a true 
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dilatation (Crabtree and Kontoff*). It is inadequate to benefit 


those large dilatations, in the walls of which permanent changes 
that diminish contractility have taken place. 


Various methods of enlarging the orifice in congenital narrow- 
ings of the ureterovesical juncture have been devised. The most 
widely employed method is section of the orifice through the bladder 


Fig. 6. Case 4.—(Left) Ureteral dilatation due to congenital strictures of 
both ureters with severe degree of mixed infection of eighteen years’ duration. 
The infecting organisms are Bacillus coli, Staphylococcus albus and non-hemo- 
litic streptococcus in an alkaline urine. (Right) The degree of recovery obtained 
through four years of intermittent dilatation of the ureters. The character of 
the infection remains the same. Symptomatology is greatly improved. 


wall and nearby ureteral wall, after which the mucous membrane of 
the ureter is sutured to the mucous membrane of the bladder. Von 
Lichtenberg® describes a method of producing the same result by 
passing a needle through the ureteral orifice into the ureter for a 
distance of 1 cm. or more, which is then brought out through both 
the ureteral and the bladder wall. By this means is passed a necros- 
ing suture of silk which is tied and the ends brought out through 
the urethra to facilitate removal. Simple section of the ureterocele, 
cautery section, or more extensive open operation on the larger ones 
provides adequate relief of this cause of obstruction. 





PLASTIC OPERATION FOR MEGALO-URETER 335 


Hinman has contributed towards eliminating longitudinal re- 
dundancy of the megalo-ureter as well as correction of the uretero- 
vesical defect, but has not considered the lateral redundancy. He 
has freed the ureter from the bladder, after which, either by dilata- 
tion of the orifice through the bladder wall for reinsertion of the 
ureter or by making a new bladder opening, he has drawn the ureter 
through the bladder wall. The excess length of ureter has then 
been excised and the ureter stump anchored to the bladder. He 
has also resected at other points in the course of the ureter. 


Most observers agree that where the disease is unilateral and the 
condition of the other kidney is normal, ureteronephrectomy is the 
operation of choice. 


I here present the results of plastic surgery on megalo-ureter in 
which attention has been paid to elimination of both longitudinal 
and lateral redundancy of the ureter in one instance and lateral 
redundancy alone in the other. These cases represent two of the 
three uninfected megalo-ureters which Ihave encountered. The first 
case shows end-results after ten years, the second after one year. 
In the first instance nephrectomy was not done because of lack of 


consent of the patient. In the second case the condition occurred 
in a lone kidney. 


Case 5.—Mr. A. L., aged thirty, was operated on in May, 1927. He 
gave a history of pain when about nine years of age which was severe 
and occurred in three attacks. Since then he has had only occasional 
dull ache in his left renal region. X-ray had been taken which showed 
a large calculus in the region of his left renal pelvis. Cystoscopic 
examination showed a normal left ureteral orifice. The urine was 
uninfected. Pyelography showed a pointed. strictured area at the 
ureterovesical junction, an immensely dilated ureter with redundant 
kinks near the pelvis and a large hydronephrosis with a large pelvic 
calculus. This kidney was also uninfected (Fig. 7). The capacity of 
the ureter and pelvis as determined by suction was 270 c.c. After 
drainage of the residual urine there was a rapid secretion of very 
pale urine. There was no excretion of phenolsulphonephthalein after 
intravenous injection, from the left side. The output from the right 
was 22 per cent. On May 23, 1927, left pyelotomy was done, a large 
single calculus was removed and pyelotomy drainage established. The 
renal substance appeared to be good. The kidney was of average size 
but showed thinned cortex. The pelvis was thickened and the ureter 
dilated throughout its course in the wound. On June 13, 1927, a 
second operation was performed. The ureter was exposed extra- 
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peritoneally through a midline incision. It was found greatly dilated 
as had been shown by pyelography and was about 2 inches in diam- 
eter in the lower third of its course. Its walls were thickened. The 
dilated area extended upwards to about the third lumbar vertebra, 
where the ureter became less distended and tortuous.: When freed 
to the bladder wall it was found to be narrowed to a fine point where 
it was severed from the bladder. Without disturbing the ureter from 


Fig. 7. (Left) Megalo-ureter and hydronephrosis due to undilatable stric- 
ture of the lower end of the ureter after pyelotomy drainage had been estab- 
lished following removal of calculus. (Right) Intravenous excretion through 
the same kidney ten years after removal of the stone, longitudinal resection 
of the ureter, severance of the ureter from the bladder and reimplantation of 
the new tubular ureter so manufactured. The urine has cleared spontaneously 


of the infection produced by pyelotomy drainage. The excretion shown took 
place in fifteen minutes. 


its bed it was opened longitudinally throughout its dilated portion to 
approximately the level of the third lumbar vertebra, the excess of 
wall excised and a lumen re-formed about a No. 20 F. urethral catheter. 
The mucous membrane layer was united with continuous No. 0 plain 
catgut. The continuous suture was interrupted and tied at intervals of 
about 2 inches. The serosa was closed over the first suture line with in- 
terrupted sutures of No. 00 chromic catgut. This produced a cylindri- 
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cal tube, the end of which was freed near the bladder and inserted into 
the bladder slightly above the old ureteral opening. For this inser- 
tion cystotomy was done. A transverse incision was made through the 
serosa of the bladder but not through the mucosa. A director was 
passed through the slit and manipulated beneath the mucous membrane 
for a distance of approximately 1.5 cm., where it was turned toward 
the bladder cavity and an incision through the mucous membrane made 
over its point. A curved forceps was clamped over the end of the di- 
rector and the clamp drawn through the new channel. The ureter was 
then grasped with the forceps and drawn through the bladder wall. 
There was sufficient give to the ureter that an excess sufficient to allow 
resection of approximately 1.5 inches of ureter existed. The ureter was 
anchored to the bladder mucous membrane with four No. 1 plain cat- 
gut sutures and to the serosa with three No. 1 chromic catgut sutures. 
The cystotomy wound was closed and drainage provided by urethral 
catheter. Rubber dam drainage was provided to the peri-ureteral space. 

Pyelotomy drainage of the kidney was maintained for twenty-two 
days ; urethral drainage for fourteen days. The wounds healed cleanly. 
The wound drainage was maintained for seven days. 

Due to the fact that the patient lived in Northern Maine, follow- 
up was difficult to obtain. His only communication was by letter in 
which he stated from time to time that he was entirely well. 

He was re-examined in January, 1937. There was found to be a 
clear urine without infection with pH 7.4, a very slight trace of 
albumin, no sugar, many phosphates. There was prostatitis. Bladder 
inspection showed that the ureteral orifice was smaller than one would 
expect from the size of the ureter which had been implanted, round, 
without evidence of having retracted away from the bladder. There 
evidently had been some traction on the bladder wall at this point by 
the pull of the ureter. The bladder wall was retracted at this spot. 
There was no cystitis. No ureteral jets were noted. 

Intravenous pyelography showed no recurrence of stone. There 
was sufficient function from this kidney to show good filling of the 
pelvis and upper ureter in fifteen minutes. The upper ureter was 
straight, but the lower portion did not retain the dye. 


Case 6.—H. R., the second patient on whom longitudinal resection 
of the ureteral wall was performed is a twenty-four-year-old unmar- 
ried woman, with a lone left kidney due to congenital absence of the 
right. Previously appendectomy and hysterectomy for infected hema- 
toma in a bicornuate uterus had been done. 

Symptoms developed suddenly as regards the kidney in the form of 
generalized abdominal pain in March, 1936. Pain soon developed in 
the left costovertebral angle and left lower quadrant. It was ac- 
centuated during micturition. Catheter specimen of urine on the first 
examination showed nothing abnormal except 1-2 red blood cells 
and 1-2 white blood cells. Two days later another catheter specimen 
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showed albumin very slight trace, 4-10 red blood cells, 10-30 white 
blood cells and was loaded with bacteria. Non-protein nitrogen 
dropped to 22 mg. and the urine examination gave negative findings. 


X-ray films showed the outline of an elongated, large, left kidney 
which excreted the dye within five minutes. There was no indication 
of excretion of dye on the right side in seventy-five minutes. The left 
pelvis was dilated. The upper portion of the ureter was not greatly 
changed. The lower portion of the ureter was shown to be tremen- 
dously dilated, sausage-shaped and terminated in a definite pointed 
constriction at the ureterocystic junction. 

Cystoscopic examination showed no orifice on the right side of the 
trigone. The left ureteral orifice was edematous. Attempt at ureteral 
dilatation was made, failed, and was followed by temperature rise to 
102 degrees. Subsequently attempts to dilate the ureteral orifice were 
made a number of times without relief of symptoms. Only small 


catheters and bougies up to No. 6 could be passed. Dilatation usually 
was followed by cystoscopic reaction. 


In June, 1936, nephrotomy was done. The kidney was large but 
seemed normal. The upper ureter was thin walled, contractile when 
handled, and the pelvis was thin walled. Ten days later the lower 
ureter was exposed through a left Gibson incision. It was thick 
walled with a diameter at its widest point of approximately 1% inches. 
This dilatation was from a point slightly above the pelvic brim to 
within about 1 cm. of the bladder wall, where it ended in a pointed 
narrowing. The ureter was opened and the strictured area explored. 
It was gradually dilated with bougies to admit No. 21 F. Without 
disturbing the ureter from its attachments, in order to preserve blood 
and nerve supply as much as possible, it was slit longitudinally both 
downward as far as the narrowing near the bladder and upward as 
far as the thick walled dilatation extended, which was to a point 
slightly above the brim of the pelvis. A No. 11 F. catheter was 
passed through the bladder wall into the bladder and its upper end 
well up into the unopened portion of the ureter toward the pelvis. 
Excess ureter was trimmed off sufficiently to allow closure of the 
ureter without tension about the catheter. The mucous membrane was 
united with No. 0 plain catgut in continuous suture with interruptions 
about every 1.5 inches apart. The catheter was withdrawn through the 
still open mid-portion of the excised portion of ureter and closure 
completed. A second layer of interrupted sutures of No. 00 chromic 
catgut through the serosa completed the closure. Rubber dam drainage 
was placed and the muscle layers and skin closed in the usual way. 

Convalescence was uneventful. The temperature was normal after 
the third day. The nephrostomy tube was removed on the twentieth 
day. The nephrostomy wound closed on the second day although 
there never was much leakage and voiding had begun immediately on 
removal of the nephrostomy tube. The urine was infected following 





PLASTIC OPERATION FOR MEGALO-URETER 339 


tube drainage from the kidney. The patient returned to hospital four 
days following discharge with fever and pyelitis symptoms. The in- 
fecting organism was a typical Bacillus coli. Cystoscopy was done and 
a No. 11 Garceau catheter passed. There was considerable retention 
of urine (20 c.c.) in the pelvis. After catheterization of the ureter 
the temperature subsided. The urinary infection was then cured, in 
its subacute stage, by mandelic acid therapy. Since then the patient 
has remained practically free from symptoms and entirely free from 
infection. Two cystoscopic explorations have demonstrated the ure- 
teral orifice to be widely open to any dilating instruments which will 
pass through the Brown Buerger operating scope channel. 

Figure 8 shows the pyelographic studies which were made during 
the course of surgery and follow-up. The capacity of the ureter and 


Fig. 8. Three pyelograms from Case 6. (Left) The pre-operative megalo- 
ureter condition. (Center) The condition of the ureter following longitudinal 
resection and stricture dilatation during the period of nephrostomy drainage. 
(Right) The result of the plastic five months after operation during the period 
when the pelvis was still atonic following delivery of the kidney for nephros- 
tomy. The capacity of the pelvis and ureter is now (April, 1937) 14 c.c. 


pelvis as determined by the suction method above described showed 
retention of urine to be 14 c.c. in April, 1937, ten months after opera- 


tion. The condition of the ureter walk in this case is shown in Fig- 
ure 2. 


But two cases of longitudinal resection of the ureter have been 
described here or done by me. They were chosen because infection 
was either absent, as in Case 5 at the time operation was begun, or 
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Fig. 9. This drawing shows schematically the principles to be followed in 
longitudinal excision of the redundant tissue in megalo-ureter. In this draw- 
ing the ureteral stricture has been dilated, not resected, without re-implantation 
of the ureter. No attempt has been made to give details of anatomy for sur- 
gery in this region which is already well known to operators in this field. 

It is important not to free the ureter from its attachments during the plastic 
operation. At B is indicated the line of excision of redundant tissue. At C 
is indicated the method of suture employed. 
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Fig. 10. In this drawing the method of management of the ureter which was 
employed in Case 5 is indicated. Sufficient of the lower portion of the ureter 
is freed to allow for its being drawn through the bladder wall, sufficient to 
take up the longitudinal redundancy. Sufficient of the strictured area must, of 
course, be excised to provide an adequate lumen. 
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of minor consequence as in Case 6. In the former, the kidney was 
so badly damaged previous to operation that nephrectomy should 
normally have been the operation of choice except for the patient’s 
attitude on the subject. The kidney cleared itself spontaneously 
of its infection, did not re-form calculus, and has now sufficient 
function to fill by the intravenous method within the average filling 
time for the normal kidney at the end of ten years. 

In the other case the kidney has improved in function, lent itself 
to elimination of infection by antisepsis and reduced the combined 
ureteral and pelvic capacity to 14 cubic centimeters. 

In neither instance has the surgery failed through loss of suture 
line or sepsis. I have not attempted resection in the presence of 
severe chronic infection such as is frequently encountered in these 
cases. Selection of a favorable case should be made before attempt- 
ing the operation if infection is present. 

There is evidently a fair degree of ability to regress, after the 
cause of dilatation is removed, remaining in these ureters. Evidence 
for this is to be noted in the upper portion of the resection in Case 
6 as compared with the lower portion. In the former position the 
ureter was trimmed closer than in the lower portions. While large 
bulbs show no stricturing or narrowing, I should have preferred a 
larger lumen there. I believe that the plastic should be made with- 
out tension over a size No. 22 F. catheter. 


REFERENCES 


Barrp, D.: Jour. Obstet. and Gynec., British Empire, 42: 4: 577, 1935; also 
A2: 5: 733, 1935. 

BrAAScH, WILLIAM F.: In discussion of Hinman.’ 

CAvULK, JoHN R.: Jour. Urol., 9:315-330, 1923. 

CRABTREE, E. GRANVILLE, and Kontorr, Henry A.: Jour. Urol., 30: 4: 421- 
448, 1933. 

HinMAN, F.: Trans. Section on Urol., Am. Med. Assoc., pp. 17-59, 1928. 

Hinman, F.: Arch. Surg., 18: 1: 21-62, 1929. 

HInMAN, F.: Surg., Gyn. and Obstet., 51: 237-244, 1930. 

Hurst, E. W., and Jones, J. G.: Brit. Jour. Urol., 3: 43-52, 1931. 

Von LICHTENBERG, A.: Jour. Am. Med. Assoc., 93: 1706-1710, 1929. 


— 


ORONO YON 





RECENT EXPERIENCES WITH URETERO- 
ENTEROSTOMY 


GEORGE GILBERT SMITH, M.D. 


Boston, Massachusetts 


In 1927 I reported before this Association ten cases. of uretero- 
enterostomy for cancer of the bladder. In five of these, the 
bladder was removed. In three of these total cystectomies the 
patients survived operation; one died in ten months of metastases 
in the spine, one in eleven months of carcinomatosis, one in two 
and one-half years of cancer of the lung. One patient, in whom 
the disease was too far advanced to permit cystectomy, lived for 


six months. Six patients died of shock or of some complication 
incident to the operation. 


The results of these operations were so discouraging that for 
a time uretero-enterostomy was given up in favor of ureterostomy ; 
in a number of patients the urine was diverted by this method with 
very little mortality, but the nuisance of caring for the ureterostomy 
tubes was a distinct disadvantage. Four, possibly five, patients 
who have had cystectomy and ureterostomy are living, one year, 
three years, four years and four and one-half years after operation. 
The method is still employed if the ureters are dilated and the 
urine infected. 

The necessity for diversion of the urine in several patients with 
exstrophy or vesicovaginal fistula, in whom uretero-enterostomy 
seemed much more desirable than ureterostomy, led me to return 
to the former operation. The results were so encouraging that 
the method was again used in selected cases with bladder cancer. 
In a few of these, Coffey’s No. 2 technic (simultaneous bilateral 
transplantation with the use of tubes) was employed, but since 
1931, except in one instance, the simpler method of transplanting 
one ureter at a time without the use of a tube, has been the one of 
choice. In a few patients with moderately dilated ureters, short 


tubes extending through the actual area of anastomosis have been 
used, but even this has been given up. 


Since my 1927 report on this operation, uretero-enterostomy has 
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been done on twenty-four patients. Table I gives the indication for 
operation and the results obtained. 


TABLE I 


Indication for Operation | No. Cases Results 





Exstrophy of the Bladder | 3 cases All living. 

Vesicovaginal fistula 4 cases Two living and well, 2 and 2% years. 

Two died following operation; both 

had active cancer of the cervix. 

Living and well, 3% years. 

7 died before cystectomy could be 
done.* 

1 too advanced for cystectomy; lived 
6 months. 

Of 8 with cystectomy: 

2 died of postoperative complications. 

1 died 9 months with recurrence in 
lungs. 

1 died 1 year, cause unknown. 

1 died 2 years, carcinomatosis. 

3 are living—2 months, 6 months, 20 
months. 


Severe Interstitial Cystitis | 1 case 
Cancer of the Bladder 16 cases 








*One of the patients who died before cystectomy could be done had a perfect result 


following left uretero-enterostomy. He died of streptococcus infection following the re- 
moval of a functionless right kidney. 


In these twenty-four patients, the simple, unilateral method was 
used in sixteen, with four deaths. In eight, Coffey’s technic No. 2 
was used, with six deaths. Twenty-nine ureters were transplanted 
by the former method, twenty-four extraperitoneally, five trans- 
peritoneally. This minor variation in the technic seems to me rela- 
tively unimportant; the extraperitoneal technic (as described by 
Cabot) has been favored because it enables the operator to be sure 
that the ureter is free from tension and yet not redundant. Further- 
more, it does away with the formation of intraperitoneal adhesions 
which may hinder the later cystectomy. The advantage of the trans- 
peritoneal route is due to the greater ease with which one may se- 
lect the best site for implanting the ureters. It has been customary 
to leave a Miller wick in cases done by the extraperitoneal route, 
placing it so that it does not come in contact with the anastomosis. 

In this group of twenty-nine transplanted ureters, in three in- 
stances acute pyelonephritis developed for which the ureter was 
drained. Through a muscle-splitting incision above the iliac crest, 
the ureter was exposed, opened and a No. 12 or 14 French catheter 
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passed to the renal pelvis. This was done three days, five days, and 
two months after the ureteral transplantation. In two instances, 
the ureter was found to be fiery red, swollen and full of thick pus. 
The catheters were removed in ten days, and in each case the fistula 
closed and the pyelonephritis subsided. One of these patients died of 
cancer eight months later; autopsy showed a dilated ureter and a 
chronic pyelonephritis, but this kidney, which was the only one the 
patient had, had carried him along with a non-protein nitrogen of 
47 mgs. per cent. ‘ 

It has been stated that implantation of the ureter into the cecum 
should never be done, as it is bound to result in death. In the total 
series of ureteral anastomoses that I have done, approximately 
forty, the ureter was implanted in the cecum in six instances. Two 
of these patients made excellent recoveries, one being in good health 
for eight months, when recurrence developed, the other still living 
without signs of renal insufficiency one and one-half years after 
operation. Two lived five and nine months respectively, dying of 
cancer ; two died of postoperative complications. 


Unquestionably the sigmoid is the most suitable portion of the 
bowel for implantation of the ureter, but if it is not available be- 
cause of adhesions or because the ureter is too short, I believe the 
cecum may be used. Owing to the thinness of the cecal wall, the 
technic of transplantation may have to be modified. In the cases 
cited above, a technic similar to the Witzel technic for enterostomy 
has been employed. 

In the fifteen patients that died, autopsies were done in nine. 
Two had survived operation, one nine months, the other one year 
and nine months. The former showed metastases in the lungs. The 
left kidney had been removed because of pyonephrosis, antedating 
operation. The right kidney showed pyelonephritis; the ureter was 
dilated to three times normal size. The opening into the sigmoid 
was occluded by a small calculus. The second patient died of carci- 
nomatosis, There was slight hydro-ureter ; the kidneys showed very 
little pathologic change. 

Of the seven postoperative fatalities, the causes of death were as 
follows: 

1. Died three weeks after left uretero-enterostomy. Coffey No. 
1. Streptococcus cellulitis of right flank, following nephrectomy. 
The left kidney, ureter and anastomosis were in perfect condition. 
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2. Died three weeks after right uretero-enterostomy. Coffey 
No. 2. Left ureter occluded. Abscess outside peritoneum, commu- 
nicating with peritoneal cavity. General peritonitis. Right pyelone- 
phritis. 

3. Died five days after bilateral uretero-enterostomy. Coffey 
No. 2. Right anastomosis well healed, left sloughing, with pus in 
ureter. Acute tubular nephritis, pyo-ureters. 

4. Died eight days after bilateral uretero-enterostomy. Coffey 
No. 2. Both anastomoses well healed. Left hydronephrosis. Bi- 
lateral acute ureteritis. Thrombosis right iliac vein and inferior 
vena cava. 

5. Died eleven days after bilateral uretero-enterostomy. Coffey 
No. 2. Both anastomoses well healed. Bacterial endocarditis of 
mitral valve, multiple infarcts, early bronchopneumonia. 

6. Died three weeks after bilateral uretero-enterostomy. Coffey 
No. 2. Intestinal obstruction with enterostomy tube im situ. Pye- 
lonephritis with small cortical abscess. Bilateral pyo-ureters. Ab- 
scess about lower end of left ureter. 

7. Died three weeks after simultaneous cystectomy and uretero- 
enterostomy. Coffey No. 1. Right kidney and ureter in good con- 


dition. Left pyelonephritis, left anastomosis sloughing. Local peri- 
tonitis. 


SUMMARY 


As a result of the experiences here recorded, it is our belief that 
uretero-enterostomy in selected cases is an operation which does not 
carry a prohibitive risk. It was successful in twelve of the last six- 
teen patients in whom the simple, unilateral technic was used (75 
per cent). Coffey’s technic No. 2 has been abandoned because of 
the greater mortality. Ureteral drainage, as proposed by Coffey, 
should be carried out promptly if severe pyelonephritis develops. 
The right ureter may be implanted into the cecum if the sigmoid is 
not available. 





OBLITERATION OF A URETER IN AN ANOMALOUS 
KIDNEY WITH HYDRONEPHROSIS 


DAVID W. MacKENZIE and MAGNUS I. SENG 


From the Department of Urology, Royal Victoria Hospital, Montreal, Canada 


The literature concerning double ureter and double renal pelvis 
shows, since 1920, an ever increasing stream of reported cases. No- 
table reviews and tabulations of reported cases have been made 
by Mertz® (1920) ; Harpster, Brown and Delcher® (1922) ; Braasch 
and Scholl’ (1922). Ejisendrath* (1923) tabulated eighty cases, 
mostly operated upon. Cromwell Thompson and others* (1931) 
added other cases. H. S. Everett’ (1936) reported forty-eight 
cases, and many other authors have contributed cases of special 
interest. 

The case we are reporting is being presented because it has un- 
usual interest in that it is a kidney with double ureter and pelvis of 
the complete type, showing a total loss, due to obliteration, of the 
upper third of the ureter to the lower pelvis. 

The embryology of supernumerary ureter and renal pelvis is well 
known and familiar ground. The normal development of the kidney 
pelvis and ureter has been aptly epitomized by Pohlman.”* 

“1. The renal bud arises dorsally in the Wolffian duct after the 


duct has reached the cloaca, and at a short distance from its 
entrance. 


“2. The two buds grow dorsally, lying close together, each being 
capped with a mass of renal mesenchyma. 

“3. Each bud divides into an upper and lower sprout at some dis- 
tance from the Wolffian ducts to form the superior and inferior 
major calices. 

“4. The kidney wanders- upward from a position in front of the 
second sacral vertebra, rotates at the midlumbar region, and 
finally reaches its normal height at the end of the second month. 

. It becomes vascularized after it has reached its normal height. 
. The ureter changes its position on the Wolffian duct from dor- 
sal to lateral and comes to empty distinct from it. 

“7. The ureter loses its relation to the duct entirely and opens 
higher and more laterally.” 

The structures composing the kidney are therefore seen to be de- 


rived from two sources: (1) the epithelial buds from the Wolffian 
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duct and (2) the kidney blastema which surrounds the dilated end 
of the epithelial protrusion. From the epithelial bud arise the ure- 
ter, the pelvis, the calices, the papillary ducts, and the collecting 
tubules. From the kidney blastema originate the convoluted tubule, 
the loops of Henle, Bowman’s capsule, and the glomeruli. 

The development of the two types of the anomaly of double ure- 
ter is known to be due to two different anomalous processes. The 
incomplete or branched ureter is due to a splitting of the ureteral 
bud as or after it arises from the Wolffian duct. Complete dupli- 
cation of the ureter is thought to be due to a very early splitting of 
the ureteral bud, or more probably to the formation of twin ureteral 
buds. In either case the split or twin buds being so closely placed 
they are drawn down on the bladder floor by the expansion of the 


lower end of the Wolffian duct, and effect separate entrances in the 
bladder. 


CASE REPORT 


O. L., male, aged forty-seven, lumber inspector. 

Complaints.—(1) Dull pain and swelling in the right side of abdo- 
men; (2) malaise with chilly sensation. 

History of Present Illness —Prior to December 1, 1936, the patient 


had been in excellent health. About that time he contracted a head 
cold, having chilly sensations and cold feet all the time. This lasted 
about ten days. 

About December 15 he noticed his right side below the rib margin 
began to feel uncomfortable, especially in bed if he lay on his left 
side; less so if he lay on his right side. He continued work, however, 
all the while being conscious of the right side of the abdomen, until 
December 21, when he felt a definite large mass in the right side of his 
abdomen, filling the right upper abdominal quadrant, right flank and 
right lower quadrant. 

The patient described the mass as being “hard as a stone, but not 
sore to touch or press.” He himself thought the mass likely had been 
present for some time without his noticing it. At no time previous to 
the onset of his present trouble, nor during, nor since, had he exhibited 
any urinary symptoms, and no pain, no discomfort such as he had at 
onset. There was no history of trauma at any time in his life. 

The patient consulted his physician, who advised hospitalization in 
the home-town hospital. On December 22, 1936, under local anesthesia 
an incision was made in the right upper abdomen and a large mass 
was found. The wound was closed. The next day under general anes- 
thesia a so-called cyst attached to the deep structures of the abdomen 
was drained by trocar. Three quarts of greyish fluid were removed. 
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The metallic drainage tube was left in place for twenty-four hours, 
and then drainage was by rubber tube for nine days. The patient left 
the hospital on the fourteenth postoperative day with a sinus persisting 
at the upper end of the wound discharging a steadily decreasing 
amount of sero-purulent material. 

On January 18, 1937, the patient was admitted to the Surgical De- 
partment of the Royal Victoria Hospital, and transferred to the Uro- 
logical Department on January 26, 1937. 


Past History.—Family history and functional inquiry showed no 
relevant facts. 


Fig. 1 (left). X-ray taken fifteen minutes after uroselectan “B” intravenously. 
Large indefinite shadow on right from interspace between tenth and eleventh 
ribs to crest of ilium. Pelvis and ureter to upper pole are seen. 

Fig. 2 (right). X-ray with catheter to upper renal pelvis on right, and to renal 
pelvis on left. Catheter to lower renal pelvis not shown. Shadow of indefinite 
mass on right. Right catheter deviates to midline. 


Physical Examination: Examination revealed a well developed and 
well nourished male, in no discomfort or pain. The general examina- 
tion gave essentially negative findings. Blood pressure was 120/70. 
The abdomen was rounded, full, and showed a recent upper right 
rectus incision with healed lower portion and a small discharging sinus 
at the upper end. Dressings over this were scarcely damp with a sero- 
purulent discharge. Liver and spleen were not enlarged to palpation. 

In the right upper abdominal quadrant was a large, tense mass, bal- 
lotable between the loin and the abdominal palpating hand. There was 
no costolumbar tenderness in either loin. The left kidney was not pal- 
pated. There was no suprapublic mass, fulness or tenderness. The 
penis had a normal conformation. Scrotum and contents were normal. 
The prostate per rectum was small, glandular, with no fixation. 

Urinalyses repeatedly showed light amber, acid, specific gravity 
varying between 1.016 and 1.030, albumin occasional faint trace, sugar 
none. Microscopically—epithelium and rare white blood cell. Phe- 
nolsulphonephthalein tests showed an output of 80 per cent in two 
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hours. Blood chemistry was normal: Non-protein nitrogen 22.0 
mgms. per cent; creatinin, 1.06 mgms. per cent. Blood count: Hemo- 
globin, 90 per cent ; red blood cells, 4,980,000; white blood cells, 7,800. 


Barium enema and barium series of stomach and duodenum showed 
a normal gastro-intestinal tract. Plain x-ray of the kidney areas 
showed psoas shadows well defined and small barium rest in the ap- 
pendix. The left kidney shadow was normal, in good position. A large 
indefinite mass was seen in the right flank, extending from the eleventh 
rib above to the iliac crest below. 


In an intravenous uroselectan series using 20 c.c. uroselectan “B,” 
the right side showed prompt excretion of dye. The mass noted on the 
plain film seemed to be intensified. There was a distorted renal pelvis 
arising from the upper pole of the right kidney shadow, at the level 
of the eleventh rib. From it a dilated ureter ran downward and me- 
dially to the body of the second lumbar vertebra. The left side showed 
a good, normal sized kidney shadow, high. There was prompt secretion 
and a small normal renal pelvis. Cystoscopy: F. 24 cystoscope easily 
introduced. The bladder mucosa was normal throughout. No tumor or 
foreign body was noted. On the right two ureteral orifices were seen; 
only one on the left. The lowermost orifice on the right was catheter- 
ized with ease to the renal pelvis and specimen obtained. The upper- 
most orifice on the right was catheterized. The catheter could be in- 
troduced for one-third the usual distance only. No specimen could be 
obtained. The left ureter was easily catheterized to the renal pelvis 
and specimen obtained. 


Specimens Right Left 
Upper Lower 
Macros: Clear watery No specimen Clear watery 
Vol: 4 cc. obtained 4 cc. 
Urea: 0.001 0.001 
Micros: Epithelial cells only Epithelial cells only 


X-ray with catheters in both ureters on the right side showed the 
catheter leading to the upper pelvis at. the level of the eleventh rib. 
This catheter deviated markedly to the midline. The catheter leading 
to the lowermost pelvis was seen at the level of the fifth lumbar verte- 
bra. The large indefinite shadow noted on the flat plate and the intra- 
venous urogram was still seen. 


Pyelogram, right upper, with 7 c.c. 12 per cent sodium iodide solu- 
tion, sowed an atypical, clubbed, irregularly dilated renal pelvis lying 
at the level of the eleventh rib. The ureter in its upper third was di- 
lated; the lower portion was of normal caliber. Pyelogram, right 
lower, with only 3 c.c. 12 per cent sodium iodide which caused low 
abdominal pain, showed no evidence of the iodide solution. There was 
only the indefinite mass below the upper pelvis. Pyelogram, left, with 
5 c.c. 12 per cent sodium iodide solution showed a small but normal 
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renal pelvis, with good calix definition. Kidney shadow was normal, in 
high position. The ureter was normal. 

Operation—On January 28, 1937, about five weeks after the first 
exploration and evacuation of the contents of the large abdominal 
mass, a right nephrectomy by loin incision was performed. At opera- 
tion “the kidney presented as a very large irregular cystic mass, ex- 
tremely adherent and extending from the diaphragm above, to well 
down to the brim of the bony pelvis below. This mass was freed with 
difficulty. In spite of the exercise of great care in freeing all attach- 


| 


Fig. 3 (left). X-ray showing catheters in both lower ureters on the right. 
Catheter to lower pelvis obstructed at level of fourth lumbar vertebra. Injection 
of sodium iodide into ureter to lower pelvis gave no outline of dye. 

Fig. 4 (right). Pyelo-ureterogram on right shows dilated clubbed renal pelvis 
to upper pole of right kidney at level of eleventh rib. The ureter is dilated and 
deviates to the midline. There is an indefinite mass below this pyelogram. Nor- 
mal left pyelogram. 


ments and adhesions, no ureter to the greatly dilated cystic mass was 
found. The upper pole of the kidney was freed also with difficulty, as 
it was well under the ribs. The ureter to this portion of the kidney 
which seemed to'be relatively normal tissue, was found much dilated in 
its upper portion, while the lower portion was normal in size. This 
ureter was ligated and severed with the cautery between ligatures.” 
Description of the Specimen.—The right kidney was a much en- 
larged organ. The upper third was occupied by the upper pole and 
this appeared to be normal renal parenchyma. To the upper pole was 
attached a moderately dilated renal pelvis and ureter, which also was 
dilated in its upper portion. The lower portion of this ureter was of 
normal caliber. The lower two-thirds of the kidney was a large, tense, 
cystic mass of much thinned-out renal parenchyma. Attached to this 
portion of the kidney mass and part of it was a large, tense, greatly 
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dilated pyriform-shaped pelvis, the apex of which ended in a smooth, 
rounded, blind knob or teat. There was no evidence of a second ureter 
here; nor was there a vestige of a ureteral attachment. This lower 
pelvis ended blindly, completely occluded and was not ligatured. 


The interest in this case lies in the fact of an anomalous kidney 
with complete reduplication of the pelvis and ureter, the lowermost 


Fig. 5. Photograph of right kid- 
ney removed at operation. Upper 
pole is apparently normal kidney 
parenchyma with mildly dilated re- 
nal pelvis and ureter. The lower 
two-thirds of kidney shows as cys- 
tic mass with large pyriform- 
shaped renal pelvis ending in a 
rounded knob or teat with a blind 
end. There is no ureteral attach- 
ment. The lower ureter ends 
blindly and was not ligatured at 
operation. 


pelvis of which is enormously hydronephrotic and ends entirely 
blindly due to a total obliteration of the upper portion of the ureter 
to it. 

A study of the cases of reduplicated renal pelvis and ureter re- 
ported in the literature fails to show a case analogous to the one be- 
ing reported except perhaps that of Minder,’ who regarded his case 
as one of a blind ending ureter of a double ureter on the right side. 
His patient, thirty-four years of age, complained of a swelling in 





OBLITERATION OF URETER 353 


the right upper abdominal quadrant accompanied by attacks of in- 
tense pain in that region with vomiting. Examination revealed mus- 
cle spasm and outspoken pain on palpation of this area. There was 
no costolumbar tenderness. A diagnosis of gallstones was made and 
the patient operated on. At operation the gall bladder was found to 
be normal ; but retroperitoneally a large, tense, elastic swelling larg- 
er than the fist and apparently attached to the right kidney was 
found. The wound was closed. Following the operation and heal- 
ing, a cystoscopic examination revealed two ureters on the right and 
a third on the left. The ureter to the upper pole and pelvis was 
easily catheterized for 24 cm. and specimen of urine obtained. This 
pelvis held 15 c.c. of sodium solution and outlined a renal pelvis. 
The ureter to the lower pole and pelvis could be catheterized for 
only 20 cm. and no specimen was obtained. Only 3 c.c. of sodium 
solution was injected and no pelvis was demonstrated. The pyelo- 
gram showed an upper renal pelvis of the type found usually in a 
double pelvis. This pyelogram, shown in Minder’s article, suggests 
a kidney mass below the upper pelvis which corresponds with the 
mass noted at abdominal section previous to urologic study. It ap- 
pears likely that the mass felt at operation was a hydronephrotic 
lower pelvis with an occluded ureter. Minder’s case, however, was 
not further verified by operation. 


DISCUSSION 


In the case here reported there is a complete double ureter and 
renal pelvis on the right side. The lower renal pelvis is hugely di- 
lated, has practically replaced the lower two-thirds of the kidney 
and ends blindly. The upper third of its ureter is completely oblit- 
erated and represented at best by a mere fibrous cord. The lower 
two-thirds of this ureter is.patent, but ends blindly at its middle and 
upper thirds. 

To attribute the complete sealing off of the lower pelvis of a 
double renal pelvis and the entire obliteration of the upper third of 
its attached ureter to a postnatal trauma or inflammatory process, 
seems to us unreasonable, particularly as such a pathologic change 
would naturally presuppose that the injury or inflammation would 
be sufficiently violent to have been noticed. The history in our case 
is entirely devoid of either, both in the early or in the later life of 
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the patient. The weight of the evidence appears to us to point to 
abnormality beginning in intra-uterine life. 

Developmentally the ureter and renal pelvis in this instance were 
at one time, early in fetal life, a continuous and probably patent 
excretory duct; otherwise there would not have occurred the devel- 
opment of nephrogenic tissue with its excretory mechanism. In 
other words, the ureter would have ended blindly with little or no 
evidence of kidney mesenchyma about it, such as in the cases re- 
ported by Papin,”® Kretschmer,’ Bugbee,? Sisk and Kundert’® and 
many others. 

It is possible that some time after the second month of gestation, 
during the period of active ureteral branching, and before the laying 
down of the musculature of the ureter, some unknown or as yet 
little understood cause brought about a change in the metabolism of 
the cells of the upper third of that ureter supplying the lowermost 
pelvis of the anomalous kidney, to effect a lack of development and 
degeneration of this portion of the structure. It must be remem- 
bered that the ureter and renal pelvis at this stage are represented 
by a single layer or, at most, several layers of cells, or perhaps a 
solid cord of cells failing to form a lumen. 
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DISCUSSION 


PRESIDENT HINMAN: We have Dr. Vermooten here from 
Johannesburg, South Africa, who has been treating these cases, 
and I am sure we would be glad to hear from him as to his method 
and results. (Applause) 


Dr VINCENT VERMOOTEN (Johannesburg, South Africa): I 
am greatly honored to have the privilege of addressing you. For 
some time I have been interested in the early functioning of the 
metanephros and it is in regard to this and its bearing on Dr. 
Crabtree’s paper that I wish to make a few remarks. 

As a result of my interest in the subject, I have come across 
some literature which apparently has so far entirely escaped the 
notice of urologists who have been interested in the etiology of 
dilated ureters. 

In 1927 a gentleman by the name of Chwalla restudied the 
embryology and the development of the human cloaca and uro- 
genital sinus including the early development of the ureter. He 
found. that there was a complete diaphragm across the lower end 
of each ureter in embryos from about the ten to twenty millimeter 
stage, and occasionally in older oneS. The diaphragm was com- 
posed of only two layers of cells. On the one side these resembled 
bladder epithelium, and on the other ureteral epithelium. 

In Dr. Culver’s presentation he showed very beautifully how the 
ureter separates from the Wolffian duct. As a rule, it is in the shift 
of the relative positions of the ureter and Wolffian duct that this 
layer of epithelium apparently comes across and occludes the 
ureter. 

Although, as a rule, the membrane was present in only the ten 
to twenty millimeter embryos, it was occasionally seen in ureters 
as late as the seventy-nine millimeter stage and once in a one hun- 
dred and four millimeter embryo. 

In 1931, Alice Brown, quite independently, in studying a series 
of mice which had a congenital renal agenesis on one side, ob- 
served that at about the fifteenth to sixteenth day, the metariéphros 
apparently began to function, for at that time she noted a slight 
distention of the ureter and the kidney pelvis. On the eighteenth 
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day, there was a definite dilatation and distention of the ureter, 
and by the nineteenth day there was a great deal of tortuosity, as 
though there were a definite obstruction at its junction with the 
bladder. In the vast majority of mice after the twentieth day, 
the obstruction had apparently been completely relieved. 

Although she described this obstruction as a congenital stricture, 
I feel fairly certain that what she was observing in her mice was 
exactly the same thing Chwalla noticed in his human embryos. 

This embryologic fact, as far as I know, has never been brought 
out and has not been taken into consideration in any discussion 
on dilated ureters. 

Dr. Caulk has very admirably once more drawn our attention 
to the distinction between a true megalo-ureter, which is an analo- 
gous condition to Hirschsprung’s megacolon, and the type of 
ureter that one frequently sees erroneously described as a megalo- 
ureter, but which is merely a congenitally dilated ureter, probably 
obstructive in type. 

I feel certain that if we consider this embryologic point, we 
must realize that these dilated ureters of children are the result 
of this embryonic obstruction which has persisted longer than 
normal. 

I have investigated a large series of x-rays of dilated ureters in 
children. In many of them one can see a definite obstruction or a 
valve-like formation in the region in which the ureter enters the 
bladder. Examining or operating on these patients with this point 
in mind, one can quite frequently still find a definite band or dia- 
phragm. Sometimes it is a little way up from the uretero-vesical 
orifice. For that reason it is quite conceivable that in dilating the 
ureter, one may not completely destroy or remove the remnants of 
Chwalla’s membrane. The result will be relatively very little re- 
lief from the obstructive difficulties. 

This condition of course, is, the obvious explanation of the 
existence of such conditions as ureteroceles, diverticula and other 
similar congenital anomalies around the uretero-vesical orifice. 


Dr. Francis R. HAGNER (Washington, D. C.): I wish to cite 
two cases with regard to Dr. Smith’s paper. We have had two 
extremes I will just mention. On one patient we performed a 
Coffey operation. This man made a good recovery. He is alive 
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now after six years. He holds his urine in his rectum as long as 
nine hours. The other case was a man with cancer of the bladder 
who lived ten days following operation. In my whole experience, 
I don’t believe I ever saw anyone suffer apparently as this man 
did. He would be fairly comfortable between the passages of 
urine from his rectum; when he would pass the urine, you would 
think he was going to have a convulsion. He would scream and 
strain. I never saw such a distressing picture. As I say, this man 
lived ten days. He was a Jewish gentleman of a rather neurotic 
type. He died at the end of ten days and we were fortunate 
enough in getting a modified autopsy on him. The anastomosis 
was perfect. There had been no leakage. He had no peritonitis 
and the examination of the rectum gave absolutely negative find- 
ings. Why this patient had such distressing pain, I don’t know. It 
was a terrible experience to go through. 


Dr. Davin W. MacKenzie (Montreal, Canada): I want to 
say something about the so-called transplanted ureterostomies. We 
have several on the service. I was estimating with Dr. Seng just 
now, and we have in the vicinity of thirty or forty cases. For a 
number of years we have transplanted the right ureter into the 


cecum in the ordinary modified plastic in the wall for about an inch, 
letting it drop into the bowel. All these patients have lived 
through the operation and they are all living today. 

We have given up cystectomy in the carcinomas; we have trans- 
planted the ureters and left the bladder by itself and the patients 
seem to be perfectly comfortable. Odd to say, in some of our 
transplantations, as Dr. Keyes and I found some years ago, trans- 
planting one side made the patient comfortable for the time being 
in advanced carcinoma. We have done one or two of those since. 
The first case of cystectomy we did together, and we lost the 
patient, a young man. We have one death in our transplantations. 
That was in a boy with tuberculosis of the kidney, who had an- 
other kidney removed and came back to us several times but 
couldn’t tolerate it. We transplanted the ureter and he died of 
acute miliary tuberculosis about six months after the operation. 

All the exstrophy patients (twenty odd) have lived, with trans- 
plantation into the cecum. Some of the women tolerate it much 
better than the men, as far as the frequency of urination is con- 
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cerned. Many of them, two that I know of now, don’t get up at 
night to void at all. The men all get up at night to void—all that 
we have had. 

One patient, I should say, required nephrectomy. This was 
done on the right side, too, some years ago by one of the associates. 
A slight seepage of urine resulted and later the patient acquired 


an infection. However, that patient is still living with the other 
side transplanted. 


Dr. J. A. C. Cotston (Baltimore, Md.): I should like to ask 
Dr. Smith what significance he places on elevation of blood urea in 
these ureteral transplantation cases. About two years ago I had 
a case of extensive carcinoma of the bladder in which a Coffey II 
transplantation was done and followed, about a month later, by 
cystectomy. This patient had a rather stormy convalescence and 
his postoperative course has been interrupted or rather complicated 
by several attacks of definite acute pyelonephritis on the right 
side. The intravenous urograms have shown that the hydrone- 
phrosis was present principally on the right side but it has im- 
proved tremendously during the past year. 

I saw this patient about a week or so ago. Clinically he is im- 
proved tremendously. He has gained a lot of weight and, whereas 
he had for the first year a rather severe secondary anemia, his 
hemoglobin is now 98 per cent and his red cells nearly five million. 

He has gone back to work as foreman in a railroad yard. He 
can sleep through the night, has perfect control of the bowel, and 
his intravenous urogram shows a five-minute appearance in both 
kidneys. As I say, his anemia has improved tremendously, so his 
blood picture is perfectly normal now, but he has a persistent 
blood urea ranging from 50 to 100. It was 100 when we last saw 
him. I have tried to comfort myself about this patient by. ex- 
plaining the high blood urea by absorption of urinary products 
from the intestine. I would like to ask Dr. Smith if he thinks that 
is a reasonable explanation of this persistent high blood urea in 
patients that otherwise clinically have been well for two years. 


Dr. HuGu Casotr (Rochester, Minn.): I think Dr. Crabtree’s 
contribution is very important and I am interested in his observa- 
tion, which I can also confirm, of the early dilatation and the later 
contraction of the pelvis and ureter. It has comforted me a good 
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deal to observe that these people who six or eight weeks atter 
operation look to me as though I had done a very unsatisfactory 
transplant, six or eight months later are very much better and are 
still better two years afterwards. 

On the other hand, I hope someone will bring to this Association 
in the not too distant future a series of intravenous urograms 
taken five years or more after operation. I am suspicious that our 
enthusiasm will be cooled a little by such evidence. My suspicion 
is based upon the fact that we have a very insufficient series of 
cases coming back to us at long intervals, of children who are 
notoriously the patients who do well, showing results upon which 
we cannot congratulate ourselves. In no case of exstrophy should 
death occur after this operation except from some accident, to 
which we are all liable. The mortality is notoriously low, but the 
patients I have happened to see more than eight years after trans- 
plantation—and, of course, that means that our technic was less 
good than it is today—are all grossly abnormal. 

I am hopeful we shall be able to show that the more modern 
methods of technic have improved that situation. I hear gossiped 
around the country the view that these kidneys are in normal con- 
dition and remain so for many years. I wish I could find the 
evidence to believe it. 1 shrewdly suspect that transferring a 
ureter to an environment in which it never was intended to live is 
perhaps never attended by a permanently normal condition of the 
kidney. 

I am extremely interested in the discussion apropos of putting 
the ureter into the cecum. I did it many years ago almost over 
the dead bodies of my staff. Interestingly enough, the patient did 
not do very well and eight or more years later bilateral nephros- 
tomy was necessary. The kidney whose ureter had been trans- 
planted to the cecum was_the better one of the two. The conten- 
tion of the physiologists, so far as I know, is that transplantation 
to the cecum is fatal to the kidney. It does not seem to be based 
upon fact. 


Dr. WiiuiAM C. Quinsy (Boston, Mass.): Confirming what 
several gentlemen have mentioned with regard to the union of 
the ureter and the cecum, I would cite a case of exstrophy in which 
about twelve years ago I transplanted the right ureter to the cecum. 
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I had made the original transplantation of the left ureter incor- 
rectly and there was not enough mobile sigmoid into which to 
transplant the second ureter. So I transplanted it into the cecum. 
That boy is now living and well. I have heard within a year 
that he is playing professional football in Maine. _ 


Dr. Joun R. Cautk (St. Louis, Mo.): There seems to be 
some confusion in our interpretation of the term megalo-ureter. 
The case which I reported in 1920 was a massive ureter of 10- 
ounce capacity, with no demonstrable evidence of obstruction. 
While I think that most massive ureters which we see are prac- 
tically all obstructive and not primarily urogenic or inflammatory 
in origin, this ureter (I have only seen two in my life) I interpret 
as of an entirely different pathogenesis, probably a congenital de- 
fect in the development of caliber, that is, the ureteral bud is 
capped by its musculature before it begins to dwindle the second 
month. At any rate, this type of ureter as I understand it, is a 
tremendous ureter, straight in its delineation, without obstruction, 
and the mural constituents are hypertrophied. 

(Slide) This ureter goes straight up to the kidney; there is no 
tortuosity, angulations or evidences of the unusual obstructive type 
of ureter, no demonstrable evidence of obstruction at the uretero- 
vesical orifice, no regurgitation from the bladder, with a normal 
pelvis. I could not find the pelvic plate here. The print shows, 
as you see, a perfectly normal little pelvis. Every function was 
normal and there was hyperperistaltic activity. At autopsy ten 
or twelve years later, when this lady died of some intercurrent 
disease, there was a thickened hypertrophied musculature through- 
out the ureter, no evidences of thinning or distortion. In other 
words, this picture here is comparable to what is known as Hirsch- 
sprung’s disease in the bowel. 

(Slide) These other massive ureters of which we see so many, 
I interpret as obstructive. I show this one particular slide to 
bring your attention to the fact that here is the regurgitant type 
of ureteral dilatation, and usually renal death is the result if it 
goes too long. I have heard in many discussions the fact that 
these are primary ureteral conditions. I have seen patients who 
have carried tremendous residuals, babies, boys, girls, carrying 
high residual urines up to 500 and 1,000 c.c. of urine, dirty and 
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infected, who have been subjected to ureteral dilatation and lavage 
year after year, and a little, insignificant valve or contracture at 
the internal vesical orifice was responsible for the condition and 
had been entirely overlooked. 


Whenever one fills a bladder with some medium and there is 
regurgitation of the vesical contents in the ureter, I interpret that 
as an obstruction at the internal orifice of the bladder primarily. 
I don’t believe we get it in any other condition unless there is 
invasion from tuberculosis or cancer and such a picture is self- 
evident. These things come from obstructions at the internal 
orifice of the bladder, either valves or contractures. It is so simple, 
it is the prettiest chapter to me that I have ever seen in urology. 
This is in children, as you know, and as Dr. Cabot says, recon- 
struction in children is marvelous. If we just give them a chance 
of drainage, nature will take care of all of these angulations; they 
are not fixed and plastic and infiltrated. Give them relief from 
obstruction by some simple manner; resect either a valve or con- 
tracture, as we did in this patient who was bed-ridden with 120 
nitrogen retention, vomiting and toxic. He had been treated for 
years since babyhood and he was then six. He carried a nine- 
ounce residual, and had never voided over an ounce and a half in 
his life. After a simple removal of one little segment at the in- 
ternal orifice of the bladder, this child voided nine ounces at a 
time the next day, and his urine was clear in three weeks. I have 
followed him two years and he is now in perfectly normal health. 
The point I wish to accentuate is that we need not concern our- 
selves in the handling of the ureter by massive surgical procedures, 
but let’s content ourselves with locating and interpreting the cause 
which is so often missed by the best of us because it is often so 
insignificant. Let’s concern ourselves with attention to such ob- 
struction and the relief of the dam and not bother with the ureters 
by surgical procedure. 


I am not talking against Dr. Crabtree’s ingenious operations. I 
think they are very good; they are a different type. 


Dr. E. GRANVILLE CRABTREE (Boston, Mass.): I realize that 
Dr. Caulk and I are talking on slightly different subjects and I 
also realize that perhaps since his original publication the literature 
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has drifted a little away from a strict limiting of the term to what 
he formerly had in mind. 

In regard to Dr. Keyes’ suggestion regarding extensive suture, 
this series of cases was done merely to demonstrate that an opera- 
tion adequate to produce results by preserving the continuity of 
the pelvis and ureter, which has proved to work in the four cases 
in which it has been used, could be devised. 


Dr. Georce G. Smitu (Boston, Mass.): The point that Dr. 
Hagner brought out about rectal pain in a case of uretero-en- 
terostomy, makes me wonder whether he tried leaving a catheter 
in the rectum. We always leave a rectal tube in for quite a time, 
possibly two weeks, in order to take tension off the rectal wall and 
make sure there is adequate drainage and to allow the rectal 
mucosa to become accustomed to the urine. I have had a few 
patients who have had rectal irritation of moderate degree and 
have found that irrigation of the rectum with weak potassium 
permanganate solution once or twice has relieved this condition 
entirely. 

The point brought out by Dr. MacKenzie about leaving the 
bladder seems to me to have been unfortunate in some cases in 
which I have done it. If the tumor in the bladder is a fungating, 
dirty, infected mass, the patient may have a great deal of bladder 
distress and really is not relieved a great deal by the operation. 

Dr. Colston has asked about elevation of blood urea. I should 
have a complete series of statistics about that, but I haven’t, at 
least I haven’t it in my mind. I do know that there is a marked 
difference in this finding. I have two or three patients who seem 
to run a non-protein nitrogen of around 65 to 70. One of the 
exstrophy patients whom I checked up recently had a perfectly 
normal non-protein nitrogen. I think it is probably true that there 
is some absorption of urea from the intestinal tract. 

The theory that implantation of the ureter into the cecum will 
cause death because of a reabsorption of waste products seems 
to me unsound because on doing intravenous pyelograms in some 
of these patients, it has been seen that if they have not emptied the 
rectum recently the entire large bowel will be filled with an opaque 
solution, in other words, the urine goes all the way round to the 
cecum anyway. 
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The danger to the kidney from implanting the ureter into the 
cecum apparently is no greater, as Dr. Cabot has pointed out. If 
you get a successful anastomosis, it is just as good there as it is 
anywhere. The statistics that I have presented today are not 
particularly encouraging from the point of view of long life secured 
after cystectomy for cancer. But the point I wanted to establish 
today is that uretero-enterostomy is a perfectly feasible procedure 
which can be done in selected cases without too great a risk to the 
patient. Cystectomy can also be done. It is a much easier opera- 
tion, I think, than one would expect it to be, and I believe is not 
too much of a strain on a patient in reasonably good condition. 
If we can tell early when we see a cancer of the bladder that that 
patient is one who is likely not to be amenable to other methods, 
and we do a cystectomy before the bladder has been opened or 
before the growth has extended outside the bladder, I believe we 
will have a much larger series of cures than we can now present. 
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THE VALUE OF HEXAMETHYLENAMINE TETRAMINE 
AND MERCUROCHROME INTRAVENOUSLY IN 
INFECTIONS OF AND OPERATIONS 
UPON THE URINARY TRACT 
GEORGE R. LIVERMORE, M.D. 

Memphis, Tennessee 

For many years I have advocated the use of hexamethylenamine 
tetramine intravenously in infections of and following instrumen- 
tation, operations and treatments upon the urinary tract. That it 
has real value, there is no doubt, as has been proved in innumerable 
cases. I therefore again wish to bring it to your attention and urge 
you to give it routinely in all such cases as enumerated above. 

A more extensive use of mercurochrome 1 per cent in 50 per cent 
glucose (using the 50 per cent glucose solution instead of water) 
has also convinced me of its worth, both as a prophylactic in the 
prevention of rigors and fever, following instrumentation in in- 
fected cases, and as an efficient eradicator of them, in cases of pye- 
lonephritis, so-called urinary fever, and after prostatic resection or 
prostatectomy, when they may be due to pyelonephritis or septic 
absorption from the sloughing and denuded bladder neck. 

I have not found it necessary to use large doses in such cases and 
have never seen any deleterious effects upon the kidney or any 
other organ with the single exception of diarrhea and slight cramp- 
ing. In fact, I believe the small amount of mercury in 1 or 2 c.c. 
of a 1 per cent solution (the amount usually given) must act in 
the same way as that in the mercurial diuretics, to promote 
diuresis. 

The method that I employ consists in giving only 1 c.c. intra- 
venously as an initial dose. If the rigors and fever are not con- 
trolled in twenty-four hours and there is no deleterious effect on 
the kidneys, as noted by absence of gastro-intestinal symptoms, 
urinalysis, urinary output, and, when in doubt, by blood chemistry, 
2 c.c. are given. The dose may be gradually increased to 5 c.c. with 
perfect safety, if the above mentioned precautions are observed. 
One per cent mercurochrome in aqueous solution when given intra- 
venously will cause a reaction in the form of a rigor and high fe- 
ver. When, however, 50 per cent glucose is used instead of water, 
no such reaction occurs if given in the dosage I have suggested. 

We certainly would not expect this agent to bring about the con- 
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trol of the symptoms of sepsis in the presence of an abscess or 
marked stasis. It is remarkable, however, what it can accomplish 
even where there are abscess formation and marked stasis, as shown 
by the following cases. 


Fig. 1. Case 1. Note ptosed kid- 
ney, marked dilatation of pelves, cali- 
ces and ureters, and kink of right 
ureter. 


Case 1.—Mrs. W. R., white, female, aged thirty-two, has had fre- 
quency, burning and nocturia with rigors and fever at intervals for 
three and one-half years. The first attack began when the patient was 
pregnant with her first child, now four years old. Cystoscopic exami- 
nation was made and the kidney irrigated twice before delivery and 
once afterwards. The patient had a return of symptoms while pregnant 
with her second child, now two years old. She had a stormy time with 
indwelling catheters three times before delivery. After the birth of the 
second child attacks of frequency, burning and occasional rigors con- 
tinued at intervals of three or four weeks till two weeks before I saw 
her, when she had been constantly in bed, with at least one rigor and 
sometimes three in twenty-four hours, high fever and drenching 
sweats. She dreaded the indwelling catheters, so I decided to try mer- 
curochrome. She was given 1 c.c. of 1 per cent solution in 50 per cent 
glucose and had no more rigors, but her temperature was 101 the fol- 
lowing afternoon, so 2 c.c. of mercurochrome solution was given. The 
next day her temperature rose to 100 and the following day was nor- 
mal. Cystoscopy was performed and pyelograms made. She had a rigor 
that night and temperature of 104; 2 c.c. of mercurochrome solution 
were given and although she had fever for three days there were no 
more rigors. Cystoscopy was done several times after this and 2 c.c. 
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mercurochrome given after each cystoscopy. She has had no more 
rigors but has had some fever which mercurochrome has caused to 
subside in twenty-four to forty-eight hours. 


Although it acts almost as a specific in controlling rigors and fe- 
ver it unfortunately does not seem to exert any beneficial effect 
upon the infection in the kidney or bladder. These must be com- 
bated by lavage, mandelic acid and hexamethylenamine by mouth, 
and hexamethylenamine intravenously. 

I herewith cite a few cases to show the beneficial effect of hexa- 
methylenamine tetramine administered intravenously following 


prostatic resection, and of hexamyethylenamine and mercurochrome 
in infections of the urinary tract. 


Case 2.—W. T. D., white, male, aged seventy-five, had very exten- 
sive hypertrophy of the prostate with bilateral intravesical and intra- 
urethral hypertrophy. The growth was resected and on account of its 
size had to be resected a second time. The patient made satisfactory 
progress till the sixth day after the second resection, when left epi- 
didymitis developed accompanied by a rigor and temperature of 103. 
Despite strapping, ice bag, sodium iodide and calcium chloride, the 
patient continued to suffer pain and had a daily rise of. temperature 
to 101 or 102. On the third day after epididymitis developed, the entire 
testicle was swollen, very tender and markedly indurated. As the pa- 
tient had a rigor and temperature of 103 he was given 1 c.c. of 1 per 
cent mercurochrome solution. He had no more rigors and the follow- 
day his temperature was normal in the morning, and rose only to 100 
in the afternoon, although the testicle was swollen, tender and indu- 
rated. Two c.c. of mercurochrome were then given. The next day his 
temperature was normal in the morning and 101 in the afternoon, but 
there was a softened area about the size of a quarter on the anterior 
aspect of the left side of the scrotum. Another 2 c.c. of mercuro- 
chrome were given. His temperature was 99.5 in the morning, but 
the softened area was much larger and now showed definite fluctua- 
tion. It was. lanced and about 2 ounces of yellow pus evacuated. He 
had no more fever following this. Mercurochrome was given once 
daily for two more days. 

Case 3—T. L., white, male, aged seventy-four, had marked bilat- 
eral intravesical and intra-urethral hypertrophy, with the bladder wall 
thickened and trabeculated. Uritone gr. xxxi was given intravenously 
on the table at the completion of resection, and again that night, and 
twice daily thereafter. Catheter was removed on the fourth day and 
the patient voided freely and easily. There were no rigors and the 
highest temperature was 101 on the first day after operation; it was 
never above 99.5 till the fourth day and was normal thereafter. 

Case 4.—M. B., white, male, aged sixty-eight had median bar and 
marked bilateral intra-urethral hypertrophy, with the bladder moder- 
ately trabeculated. Uritone gr. xxxi was given asin Case 3. There were 
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no rigors. The highest temperature was 100 on the first day following 
operation and normal on the fourth day after removal of the catheter. 

Case 5—Dr. L. C., white, male, aged seventy-eight, had very 
marked median and bilateral intravesical and marked bilateral intra- 
urethral hypertrophy. Uritone was given as incase 3. Temperature was 
101 on the second day following operation, when the patient developed 
alkalosis with blood chlorides of 400. Sodium chloride 10 per cent, 
10 c.c. intravenously and 1,000 c.c. saline hypodermoclysis twice daily, 
checked nausea and vomiting. On removal of the catheter the patient 
voided freely and easily but had a rigor. His temperature rose to 102.5, 
was normal the next day, never above 99.5 for five days, and was nor- 
mal thereafter. 

Case 6.—A. D., white, male, aged sixty-two, had marked bilateral 
intravesical and intra-urethral hypertrophy. Uritone was administered 
as in case 3. Rigor and temperature of 103 the day of operation were 
followed by rigor and temperature of 102 the next day. One per cent 
mercurochrome in glucose 1 c.c. was given intravenously. There were 
no more rigors and temperature was never more than 99.5, becoming 
normal on the fifth day. 

Case 7.—B. C., white, female, aged forty-two, had bilateral pyelo- 
nephritis, moderately dilated pelvis and ureters, colon bacillus infec- 
tion, two or three rigors daily, temperature 103 to 105, drenching 
sweats. Indwelling catheters, pelvic lavage, acriflavine 1-1000 twice 
daily were used and catheters kept open with saline solution. Uritone 
gr. XXxi was given twice daily. There was no improvement after two 
days so 1 per cent mercurochrome in glucose 1 c.c. was given intra- 
venously. As there was no improvement in twenty-four hours 2 c.c. 
were given. There were no more rigors. The highest temperature was 
101 the following day. The next day it became normal and remained 
so till the catheters were removed on the seventh day when the patient 
had rigor and temperature of 102.5. One c.c. of mercurochrome was 
given and temperature dropped to normal and remained so. 

Case 8—T. O. C., white, aged thirty-eight, had bilateral pyelone- 
phritis. Colon bacillus and staphylococcus were present on culture. 
The patient had rigors, temperature of 105 and drenching sweats. In- 
dwelling catheters, lavage, urotropin and uritone twice daily failed to 
relieve. On the fourth day mercurochrome solution 1 c.c. was given 
intravenously. The patient had a chilly sensation followed by tempera- 
ture of 102 in the afternoon. Two c.c. of mercurochrome were given 


the next morning, and there were no more rigors, chilly sensation or 
fever. 


Fifty c.c. of 50 per cent glucose solution given intravenously 
both preceding and following urologic operations upon old and 
debilitated patients and those with myocarditis or definite cardiac 
lesions has distinct value. It acts as a supportive agent in supplying 
nourishment. It is a valuable aid in preventing acidosis and acts 
as a diuretic. 





GLUCONIC ACID AS A URINARY ACIDIFYING AGENT 
IRA R. SISK, M.D., and OTTO TOENHART, M.D. 


Madison, Wisconsin 


Drugs affecting the acidity of the urine are of great interest to 
the urologist. This interest results from the well known facts that 
the acidity of the urine determines to a large degree the solubility 
of many of the salts of the urine; acidifying agents are necessary 
to render certain urinary antiseptics effective ; and highly acid urine 
is in itself bacteriostatic. 

The pharmacologic action of a number of organic acids has 
been studied by various investigators. It has been found that sev- 
eral of the dicarboxylic acids and their derivatives have a toxic ac- 
tion on the kidney. Rose* suggests that the renal-toxic action of 
certain acids is due to their slow and incomplete oxidation in the 
body. The kidneys may suffer damage in an attempt to eliminate 
such acids. 


Gluconic acid has received considerable attention in the German 


literature. The preparation and the pharmacologic action have been 
studied by Hermann.’ Brief mention of some of the pharmacologic 
properties of gluconic acid will serve to introduce this acid. From 
the structural formula, it is seen that gluconic acid is an oxidation 
product of glucose in which the terminal aldehyde group has been 
oxidized to a carboxyl group. An anhydride of d-gluconic acid is 
glucono-delta-lactone. 


O O O 


” ” ” 


CH COH HC 
HCOH HCOH HCOH 
HOCH HOCH HOCH 
HCOH HCOH HCOH 
HCOH HCOH HC 
HCOH HCOH HCOH 
H H H 
d-glucose d-gluconic acid glucono-delta-lactone 


Gluconic acid is the chief ingredient in “Kumbuchal,” a crude 
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preparation which has been used by various peoples to combat 
the effects of old age and arteriosclerosis. In experimental animals 
toxic doses of irradiated ergosterol have caused the deposition of 
calcific areas in the aorta and kidneys and have caused toxic symp- 
toms of nausea, vomiting and cachexia. The oral administration of 
giuconic acid can prevent such toxic symptoms from occurring. 


The intravenous injection of gluconic acid shows it to have a 
lower toxicity than such acids as oxalic, citric, malonic, phosphoric, 
tartaric, hydrochloric, lactic, formic, proprionic, succinic and acetic, 
when these are compared at the same molarity. Very little gluconic 
acid is metabolized in the blood stream. In defibrinated and non- 
hemolyzed blood, hematin is formed relatively slowly in the pres- 
ence of gluconic acid. This is probably due to the fact that gluconic 
acid is lipoid (and ether) insoluble, and penetrates the erythrocyte 
with difficulty. . 

The administration of calcium gluconate is not uncommon in 
urologic practice in cases of infection such as epididymitis. The 
rationale of such therapy is to increase the ionic calcium in the 
blood stream. Gluconic acid mobilizes calcium in the blood stream 
and experimentally its administration has a beneficial action in 


rabbits whose conjunctive have been chemically irritated with mus- 
tard oil. 


Urinary calculi that are essentially phosphates will disintegrate 
within a few days in vitro when gently warmed in gluconic acid. 
Other concrements, such as uric acid stones, are not affected. How- 
ever, mixed stones are attacked. Hermann* placed phosphatic cal- 
culi in the bladders of male rabbits and by oral administration of 
gluconic acid was able to cause solution of such concrements. Ap- 
parently gluconic acid is well tolerated by man and animals even 
when taken daily for years. 

We have determined the efficacy of gluconic acid as a urinary 
acidifying agent in humans. For experimental studies, we first used 
patients with uninfected kidneys and bladders and normal kidney 
function. Later, we used some with infected kidneys. 

The gluconic acid was prepared by weighing out a definite quan- 
tity of calcium gluconate. Preliminary to this, a sample of calcium 
gluconate was analyzed for its moisture content. The weighed 
sample was dissolved in boiling water and the calculated amount of 
6 normal sulphuric acid was added. The solution was allowed to cool 
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for about twenty-four hours and the precipitated calcium sulphate 
was filtered off on a Buchner funnel. The gluconic acid was adjusted 
to a strength of 10 per cent and sterilized. Sterilization was neces- 
sary to prevent the growth of molds in the 10 per cent solution. 
Patients were then given varying amounts of gluconic acid daily, 
divided at 8, 10, 12, 2 and 4 oclock, or 8, 12, 4 and 8 o’clock. Urine 
specimens were taken five times daily and the pH determined by 
means of the Coleman glass electrode. One drop of thymol solution 
was placed in each specimen bottle, and pH determinations were 
carried out at the end of each day. For purposes of comparison, 
some patients were given from 15 to 22% grains of ammonium 
nitrate four or five times daily in a separate series of experiments. 
Fluid intake was varied between 2,000 c.c. and 3,500 c.c. and the 
concentration of the urine was followed by means of specific gravity 
determinations on each specimen. The patients studied were all on 
a general diet. 

A commercial preparation, an anhydride of gluconic acid, was 
used in a few cases with results apparently similar to those obtained 
when using our own preparation. The commercial product, a crys- 
talline compound known as glucono-delta-lactone is prepared by 
Charles Pfizer and Company, Inc., Brooklyn, and is an accepted 
product of the Committee on Foods of the American Medical As- 
sociation.*. In the presence of water the lactone hydrolizes with 
the formation of gluconic acid. A 50 per cent solution was made 
and flavored with syrup of cherry. Each dose taken orally was 
first diluted so that approximately a 3 per cent solution resulted. 
Solutions of gluconic acid have a somewhat citrous taste and are 
not unpalatable, especially when flavored. No gastric upsets were 
encountered except in one or two cases where the dosage was in- 
creased considerably above six grams at two-hour intervals. In 
those cases there was a mild diarrhea for about one day. 

The following representative data are taken from over 700 
determinations of the pH and the specific gravity. 


Case 1 
Diagnosis: Prostatitis. 
Age, twenty-three years. 
Phenolsulphonephthalein excretion, 70 per cent. 
Non-protein nitrogen, 29 milligrams. 
Beginning on March 6, 1937, the patient was given 3 ounces of a 
10 per cent solution of gluconic acid at 8, 10, 12, 2 and 4 o’clock. 
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Beginning on March 10, 1937, the patient given ammonium 
nitrate gr. XV at 8, 10, 12, 2 and 4 o'clock. 


Hour of pH 
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The effect of the gluconic acid occurred within a few hours, while 
the effect of the ammonium nitrate set in on the third day. However, 
after the ammonium nitrate had taken effect, the effect seemed to 
carry over to the next day more satisfactorily than with the gluconic 
acid. This may be due to the fact that gluconic acid is absorbed and 
excreted as such while ammonium nitrate must be metabolized. 


Case 2 


Diagnosis: Prostatitis. 

Age, nineteen years. 

Phenolsulphonephthalein excretion, 60 per cent. 
Non-protein nitrogen, 32 milligrams. 


Without acidifying agent. 


Hour of pH 9 5 

1-25-37 1.016 1.006 
6.2 . ; . 6.5 

1-26-37 1.010 s } : 1.012 
6.6 ; 6.5 


The patient was given 1.5 ounces of a 10 per cent solution of 
gluconic acid at 8, 10, 12, 2 and 4 o’clock. 


Hour of pH 9 
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Then ammonium nitrate gr. XV at 8, 10, 12, 2 and 4 o’clock was 
started January 27, 1937. 


Hour of pH 9 
1-27-37 1.016 
6.5 
1-28-37 1.017 
6.0 
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Case 2 on 1.5 ounces of a 10 per cent solution of gluconic acid at 8. 
10, 12, 2 and 4 o’clock, plus ammonium nitrate gr. XV at the same 
hours. 


Hour of pH 
1-31-37 


2-1-37 


The results in this case show that the effects of gluconic acid were 
about the same as those obtained with ammonium nitrate. The dose 
of gluconic acid was not a large one—only 1.5 ounces at two-hour in- 
tervals. The two drugs may be used together with satisfactory results. 


Case 3 


Diagnosis: Chronic prostatitis. 

Age, thirty years. 

Phenolsulphonephthalein excretion, 75 per cent. 
Non-protein nitrogen, 31 milligrams. 


The patient was given 1.5 ounces of a 10 per cent solution of glu- 
conic acid at 8, 10, 12, 2 and 4 o’clock. 
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Then ammonium nitrate gr. XV at 8, 10, 12, 2 and 4 o’clock was 
started, February 8, 1937. 


Hour of pH 
2-8-37 


2-9-37 

2-10-37 0 

2-11-37 012 
5.1 


The dose of gluconic acid was not large; yet the pH of the urine 
is low and, in many instances, the urine was quite dilute, as shown 
by the low specific gravity. Ammonium nitrate acted equally well. It 
will be noted that the initial 8 o’clock dose of gluconic acid caused a 
marked reduction in the pH of the urine collected one hour later. 


Case 4 


Diagnosis: Traumatic lesion of back. 

Age, forty-seven years. 

Phenolsulphonephthalein excretion, 70 per cent. 

Non-protein nitrogen, 28 milligrams. 

This patient was given 2.5 ounces of a 10 per cent solution of 
gluconic acid at 8, 4, 12 and 8 o’clock; 3,000 c.c. of fluid were given 
between 8 A. M. and 5 P. M. 


Hour of pH 8 
10-9-36 


10-10-36 1.011 
6.2 


The dose was reduced to 1 ounce of a 10 per cent solution of 
gluconic acid at 8, 12, 4 and 8 o’clock with the following results: 


Hour of pH 8 10 
10-12-36 00 005 


10-13-36 
10-14-36 


8 v4 
01 .008 
1 52 
016 012 
8 9 


The results are characterized by a rapid fall in pH and a fairly 
dilute urine. 


Case 5 


Diagnosis: Hematocele. 
Age, fifty-two years. 
Phenolsulphonephthalein excretion, 80 per cent. 
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Non-protein nitrogen, 31 milligrams. 


This patient was given 2 ounces of a 10 per cent solution of 
gluconic acid at 8, 12, 4 and 8 o’clock. 


Hour of pH 10 
10-20-36 1.016 
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d : 021 
6. 5.3 ‘ f 9 
10-22-36 1.011 1.015 3 : .007 
6.9 5.6 : , 2 


The patient was given 22.5 grains of ammonium nitrate at 8, 12, 4 
and 8 o’clock. It was started October 23, 1936. 
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With gluconic acid, rapid reduction in the pH of the urine was ob- 
tained within two hours. With large doses of ammonium nitrate, 
similar results were obtained the third day. 


Case 6 


Diagnosis: Chronic prostatitis. 

Age, nineteen years. 

Phenolsulphonephthalein excretion, 70 per cent. 

Non-protein nitrogen, 30 milligrams. 

The patient was given 3 drams of a 50 per cent solution of glucono- 
delta-lactose in water at 8, 10, 12, 2 and 4 o’clock. 
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The patient was given ammonium nitrate gr. XV at 8, 10, 12, 2 
and 4 o’clock. 
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The patient responded very well to both urinary acidifying agents. 
The first dose of gluconic acid was given at 10 o’clock. 


Case 7 


Diagnosis: Chronic prostatitis. 

Age, twenty-three vears. 

Phenolsulphonephthalein excretion, 80 per cent. 

Non-protein nitrogen, 30 milligrams 

The patient received 3 drams of a 50 per cent solution of gluconic 
acid in water at 8, 10, 12, 2 and 4 o’clock. 
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The patient was given ammonium nitrate ‘gr. XV 10, 12, 2 
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SUMMARY 


We have determined the efficacy of gluconic acid as a urinary 
acidifying agent and have compared it with ammonium nitrate. 
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These two urinary acidifying agents are fundamentally different 
in their mode of action. Gluconic acid is absorbed and excreted in 
the urine as such, whereas ammonium nitrate must be metabolized 
in the liver with the formation of urea before it can act as an 
acidifying agent. 

Gluconic acid reduces the pH of the urine very rapidly. The 
minimum level obtainable in a given case is usually reached in from 
one to three hours. It is well tolerated and it is not unpalatable. 
However, the rapid excretion of the drug reduces the duration of 
its effectiveness so that frquent administration is necessary in 
order to maintain a low pH constantly. Ammonium nitrate reduces 
the pH much more slowly, but when the minimum level in a given 
case is attained, administration of the drug four times daily is 
sufficient to maintain a fairly even reading. 


CONCLUSION 


1. Gluconic acid is a satisfactory urinary acidifying agent. It 
is well tolerated. 


2. It is eliminated in the urine unchanged and reduces the pH 


of the urine very rapidly. The maximum effect is usually attained 
in from one to four hours. 

3. A high fluid intake is not incompatible with satisfactory 
acidification of the urine with this drug. 

4. It is a desirable agent for making effective quickly urinary 
antiseptics which require a highly acid urine. 

5. Gluconic acid may be given with other acidifying drugs such 
as ammonium nitrate. 

6. The anhydride of gluconic acid known as glucono-delta-lac- 
tone is a satisfactory preparation. The usual dose is 2 to 5 drams 


of 50 per cent solution every two to four hours. This should be 
well diluted with water and flavored. 
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DISCUSSION 


Dr. J. A. C. Cotston (Baltimore, Md.): I was greatly pleased 
to hear from such a careful observer as Dr. Livermore that in 
his opinion mercurochrome has not been consigned to the limbo 
of forgotten therapeutic measures as a kindly commentator re- 
marked at the recent meeting in Atlantic City. Our indications 
for its use and the results obtained are very similar to Dr. Liver- 
more’s experiences with perhaps two minor differences. We still 
use it in cases of pronounced urinary sepsis and especially in cases 
of colon bacillus infections of the blood stream in which we still 
believe it is almost a specific. We have many charts of the tem- 
perature reactions of these patients, especially those in which there 
is a spiking septic temperature. Following the administration of 
mercurochrome there is often a reaction with a marked elevation 
of the temperature and then the temperature comes down to a 
normal level. 

As I say, the indications are exactly the same, that is, in those 
cases of marked sepsis of the urinary tract with manifestations of 
general toxemia. The difference is that we do employ a little 
larger dosage. Dr. Livermore, if I understood him correctly, does 
not go above 5 c.c., whereas we usually start with 10 c.c. and have 
gone as high as 20 c.c._ Also, we rather like to see a reaction. We 
think that a reaction as manifested by a shaking chill usually pro- 
duces better results. How the drug acts, we do not know. Our 
experience, as far as control of infection in the urinary tract is 
concerned, is exactly similar to Dr. Livermore’s, and that is that 
mercurochrome apparently has little or no effect on the infection 
that is present in the urine. But in some way we believe 
thoroughly that there must be some activation of the natural resist- 


ant properties of the body against infection by the intravenous use 
of mercurochrome. 


Dr. JosEpH F. GEIsINGER (Richmond, Va.): It is not my pur- 
pose. at this late hour to prolong the discussion but odd as it may 
sound to put it just that way, I really feel a sense of duty toward 
this drug mercurochrome. From an original position of opposition 
that was almost violent in its character, I was led by our lamented 
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colleague, Dr. Frontz, to try mercurochrome in one very difficult 
case some years ago and from that day to this, I have continued 
its use. My own technic differs very considerably from that of 
Dr. Livermore and coincides almost precisely with that of Dr. 
Colston. The~-results of the three of us are approximately the 
same. I have not assembled these cases as yet, but there are cer- 
tainly a hundred of them, I should say, in my personal records, 
and if you add to these the cases of certain misguided individuals 
who, in my vicinity, are accustomed to follow my lead in these 
things, there would be easily another hundred. Like Dr. Colston, 
I rather prefer to have a reaction. I get the best results from 
patients who respond in that manner and oftentimes these results 
are so dramatic that I think they might at least win a little further 
consideration for this drug before it is relegated to that limbo to 
which Dr. Colston has referred. 


Dr. Hucu H. Younc (Baltimore, Md.): Dr. Livermore’s pa- 
per is both interesting and timely. After having been violently op- 
posed for a long time, chemotherapy and particularly intravenous 
therapy are at last beginning to be appreciated. Dr. Livermore’s 


cases show that intravenous mercurochrome, even when given in 
very small doses, may have a pronounced curative effect in bacterial 
infections. His patients show really splendid results and demon- 
strate again the great value of his long neglected therapy. 


In 1913, at the International Medical Congress in London, I 
heard Ehrlich present his remarkable results with salvarsan and 
neosalvarsan, not only in syphilis, but in various tropical diseases. 
I was thrilled by his assertion that eventually chemotherapy would 
master infections and infectious diseases generally. As a result of 
the inspiration we received from him, we investigated some 265 
chemical compounds, largely dye-stuffs, with the hope of finding 
the most effective germicide for both local application and in- 
travenous usage. The results of our researches have been pre- 
sented in numerous papers in which several important drugs have 
been described. Suffice it to say that in mercurochrome, which 
Dr. Livermore has found effective in many cases of infection, we 
too were able to present a great series of cases in which intra- 
venous injection of a 1 per cent solution was followed by definite 
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curative results, not only in general septicemias, but also in local- 
ized lesions. 


The dosage we employed was far greater than that which Dr. 
Livermore has found efficacious in his cases. At first we recom- 
mended 5 milligrams per kilogram of body weight given intra- 
venously in a 1 per cent solution, and although this was used in a 
great series of cases and no fatalities occurred, the reactions were 
often violent. We have since come down to about one-half the 
original dosage. In adults we generally start with 12 c.c. of a 1 
per cent solution. Two days later we give 14 c.c.; three days later, 
16 c.c.; four days later, 18 c.c. After reaching 18 c.c. and some- 
times 20 c.c. in the adult, we rarely use a larger dosage, even 
though a number of injections may be necessary. We are careful 
to see that no pronounced stomatitis or severe diarrhea occur by 


increasing the interval, lessening the dosage, or even stopping the 
drug, if necessary. 


We have felt that a “good reaction” characterized by more or 
less considerable rise in temperature was an indication that the 
body defenses had been aroused. We even thought that such 
pyrexia acted as fever therapy in combating the infection. We 
have a great series of charts on patients running a daily tempera- 
ture between 103 and 105 degrees, who had a chill and a rise in 
the temperature of 2 to 3 degrees following an intravenous injec- 
tion of 1 per cent mercurochrome, and immediately afterwards, a 
rapid drop to normal, or nearly so, within twenty-four or forty- 
eight hours. Very frequently there was no return of the fever, 
and in many cases, blood stream infections disappeared. Dr. 
Alexis Carrel, who looked over our charts, said he considered that 
the initial rise, followed by a rapid drop to normal in a great series 
of cases, was scientific evidence of the positive effect of the injec- 
tions in combating infections. 


The large doses, which we first advised, and the pronounced 
reactions they produced, were probably responsible for much of 
the criticism and downright opposition which was aroused. Since 
reducing the dosage we have obtained very satisfactory results, and 
have continued to employ intravenous injections of mercuro- 
chrome, particularly in colon bacillus septicemias, wound infections 
and certain other types of blood stream infection. 
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We have found the drug particularly effective in deep seated 
gonococcus infections, and have reported a considerable series of 
long standing cases, which were completely cleared up by intra- 
venous mercurochrome therapy. The recent report of Dees and 
Colston has produced another form of chemotherapy—sulfanila- 
mide—which is given by mouth, and opens up great possibilities 
in the eradication of gonococcus infections. The simplicity of the 
method will probably make unneccessary the use of intravenous 
mercurochrome in some of these deep seated cases, but there will 
probably be others in which a combination of the two methods 
may give the best results. It seems fair to predict that these 
dangerous, long-standing, deep-seated infections may now be dealt 
with effectively by one or both of these methods. 


Several years ago Hayes advocated the use of 1 per cent 
mercurochrome in 5 c.c. intravenous injections, and stated he had 
found it a very effective drug in cases with a secondary invasion 
of tuberculous pulmonary lesions by other organisms. Dr. Liver- 
more’s excellent results with even smaller doses seem to indicate 
that even the moderate injections which we have employed might 
be reduced, but as no deleterious effect has resulted from thousands 


of these injections, we shall probably continue the dosage above 
outlined. 


There is no field of medicine that is so plagued with infections 
as that of the urologist. We should be very happy indeed. at the 
remarkable progress that has been made in recent years. The in- 
troduction of mandelic acid and sulfanilamide are events of the 
greatest importance, but intravenous therapy with neosalvarsan 
and mercurochrome will surely continue to be agents of value to 
urologists in combating infections. 


Dr. HuGu Casot (Rochester, Minn): I should like to probe a 
little into Dr. Livermore’s chemical philosophy in regard to the 
intravenous use of hexamethylenamine compounds. I do not suc- 
ceed in following him. I had supposed that the most firmly estab- 
lished fact in regard to any of these hexamethylenamine derivatives 
was that they require an acid medium in order to break them down 
and make them operate. Now I understand, as he uses them, that 
situation does not exist. I have seen them used in a large series 
of cases. I have been unable to see any effect whatever resulting. 
One may say they do no harm, but the method seems to me 
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chemically illogical. If Dr. Livermore has a logical basis, I wish 
he would tell us about it. 


Dr. GeorcE R. LivermMorE (Memphis, Tenn.): I feel so grati- 
fied at the charitable reception of this little effort to try to tell you 
what experience I have had with mercurochrome and hexamethy- 
lenamine, that I am rather overwhelmed. But in regard to Dr. 
Cabot’s question, I am at a loss exactly as to the action of mercuro- 
chrome. As we know hexamethylenamine is eliminated as for- 
maldehyde in the urine and if the urine is not acid, acidifying 
agents are given in order to make it acid. So I have felt the more 
formaldehyde we could get eliminated in the urine the better chance 


we had of controlling the infection, and that is the theory on which 
I had worked. 


Dr. Casot: Have you demonstrated formaldehyde in the urine 
of these patients ? 


Dr. LIVERMORE: Yes, we have in some of the cases. We made 
tests on the urine to determine whether formadehyde had been 
eliminated and where large doses had been given, we demonstrated 
the presence of it in the urine. So I think the logical conclusion is 
that the more hexamethylenamine you give within safe limits, the 
better chance you have of having formaldehyde eliminated in the 
urine. 

In regard to the chemical reaction that takes place with mercuro- 
chrome in the blood, it is certainly too small a dosage to think it 
could possibly do any good as an antiseptic. Therefore, it must 
be, as Dr. Colston explained it, some effect upon our resisting 
powers, the antibodies or something of that sort, that produces a 
better resistance. The reason I have taken the smaller doses is 
just what Dr. Young told us, in the report from Bellevue, about 
the terrible damage done to the kidney in those patients who had 
been given 10 c.c. of 1 per cent mercurochrome. I thought if there 
was any such chance as that, I would try much smaller doses. 
If we can get the same result with the small doses without the 
high temperatures and rigors which they report, it is much better 
for the patient. You know it isn’t very pleasant to have a rigor. 
I have had patients tell me, “Doctor, can’t you do something to 
stop them? I would rather die than have another.” 





DISCUSSION 383 


Therefore, if you give a small dose and the patients do not have 
any more rigors, they are delighted, are pleased with you and 


think the drug a lifesaver. Its action is often so spectacular, I 
think so myself. 


Dr. Ira R. Sisk (Madison, Wis.): I have been asked where 
the commercial product of gluconic acid can be obtained. This 
product is an anhydride known as glucono-delta-lactone which 
comes in a crystalline form. It is made by Charles Pfizer and Co., 
Inc., Brooklyn, New York, and is an accepted product of the 
Committee on Foods of the American Medical Association. For 
administration a 50 per cent aqueous solution should be made and 
of this three to five teaspoonfuls are given four times a day after 
diluting well with water and flavored with syrup of cherry. 








TUMORS OF THE SPERMATIC CORD AND TESTICULAR 
TUNICS 


WILLIAM C. QUINBY, M.D. 


From the Urological Clinic of the Peter Bent Brigham Hospital, 
Boston, Massachusetts 


Since the recorded cases of neoplasm of the spermatic cord and 
of the testicular tunics are quite few, only about 200 being found 
in the literature, the following two cases deserve a brief note. Such 
tumors are given but small space in the present textbooks of urol- 


ogy but have been discussed adequate'y in three articles of recent 
date.*** 


In general, all tumors of these structures are of mesoblastic ori- 
gin and are either benign or malignant. according to their content 
of proliferating sarcomatous elements. Myxomatous and lipoma- 
tous tissue mixed with fibrous connective tissue predominates in all. 
In the majority of recorded cases the sarcomatous elements are 
present in much lesser degree, so that clinically such growths are 
usually only slightly malignant, if at all so. This point is well illus- 
trated by the long duration and extreme size of the two instances 
reported here. 


Case 1—A man of sixty-eight years complained of a gradual in- 
crease in the size of the scrotum during the past ten years. This had 
now become so large as to hamper walking. The penis had become re- 
tracted so that the urinary stream could not be directed, and several 
chafed areas had appeared. He had lost no weight and felt well. He 
had had no important illnesses. 

Physical examination showed a man normal for his age except for 
the scrotum, which was enormous, measuring 32 x 23 cm. The tumor 
was hard and not tender except where excoriated. It did not transmit 
light. High on the left side of the mass an apparently normal testicle 
could be palpated. A dimple in the skin represented the opening of the 
penis. The right testicle could not be surely identified but probably lay 
below the mass. The tumor was prolonged upward on the right side 
to the inguinal canal. This prolongation measured 4 x 8 cm., was soft- 
er than the rest of the tumor and within it there could be felt several 
discrete, hard, non-tender structures. There was no hernia. 

Rectal examination found a moderate benign enlargement of the 
prostate. 

All laboratory tests were normal. X-ray showed no evidence of bony 
metastases, and the lung fields were clear. The outlines of the palpable 
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bodies in the region of the external inguinal ring were seen as a group 
of irregular shadows evidently calcareous. 


A right orchidectomy was performed on May 7, 1937. 
Pathologic Report: The specimen weighed 6,540 grams and meas- 


Fig. 1. Case 1. Front ‘view. Fig. 2. Case 1. Side view. 


ured 40 x 28 x 20 cm. It had a decidedly cystic appearance and it was 
also cystic on palpation. It was well encapsulated, being covered by a 
glistening, smooth membrane, above which there projected numerous 
slightly elevated areas. They were homogeneous and of a yellowish 
brown color. On the surface there was seen a testicle which measured 
3.5 x 3x3 cm. It was essentially normal in appearance excepting for 
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a somewhat distorted shape. Alongside the testicle there was seen a 
normal appearing epididymis which measured 4 cm. in length and 0.8 
cm. in width. Along the line occupied by the spermatic cord there were 
numerous firm, fairly round masses which varied from 0.5 to 1.5 cm. 
in diameter. One of these was found to be well encapsulated and too 
firm to permit cutting with a knife. In this same region there was 
encountered one large, irregularly shaped, hard mass which lay quite 
deep in the structure. 

On section the tumor was seen to be solid in nature and presented 
numerous fairly well circumscribed areas which varied considerably 


Fig. 3. Case 1. Photomicrograph showing 
loose myxomatous tissue. 


in their appearance and consistency. Many of these were quite firm 
while others were decidedly softer. They were of yellowish appear- 
ance in general although some which were definitely glistening and 
gelatinous in appearance were decidedly pinker in color. One area 
was encountered which was not of gelatinous appearance but was mod- 
erately firm and quite red. On section this showed many features 
suggestive of muscle formation. The major portion of the tumor was 
surrounded by a thin but well formed capsule. It measured 22 x 24.5 
cm. in diameter on the cut surface. The more gelatinous appearing 
areas already described were seen to correspond to the elevated, glis- 
tening areas seen on the external surface when first examined. 

The microscope showed the tumor to be composed of a myxomatous 
type of tissue. The individual cells had the character of fibroblasts 
with numerous processes of fibroglial character. Sometimes these were 
attached to the capillaries so that rows of cells with long processes 
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surrounded the vessel. No mitotic figures were seen. The general ap- 
pearance of the structures under low power was that of a very delicate 
interlacing network. In these regions collagen was very rare. It formed 
the basement membrane of the capillaries and a few collagen fibers 
were found in occasional places. In other areas there was well formed 
adult fibrous tissue with groups of fat cells. There were no areas of 
marked cellularity and no evidence of malignancy could be found any- 
where. The vascularization in the myxomatous portion was by small 
capillaries while elsewhere the tumor was relatively avascular. There 
was no intravascular growth of the neoplasm. In the fibrous tissue 
about the lesion there were calcified areas corresponding to the very 
firm nodules above described. In these the calcification had almost 
completely been transformed into bone. 


Diagnosis: Lipofibromyxoma. 


Case 2.—An Italian of seventy-four.years entered the hospital Oc- 
tober 26, 1936, with the following history : 


A small lump was noted in the region of the right testicle ten years 
ago which enlarged slowly and without pain until about two years ago, 
when a second lump was also felt in the right groin. This also slowly 
enlarged but caused no inconvenience. Five months ago the rate of 
growth of both masses became much increased, as much as tenfold. 
The patient also had mild symptoms of urinary obstruction but had 
never suffered retention. He thought that he had lost about 10 pounds 
in weight during the past two years. There had never been any dis- 
comfort, pain, or tenderness in the mass in the groin or in the scrotum. 

Physical examination showed a normally preserved man for his age. 
In the right scrotum was found an ovoid, hard, non-tender mass about 
12 cm. in transverse measurement with a few irregular bosses from 
which the testicle could not be distinguished. It was freely movable 
beneath the scrotal skin and did not transmit light. The contents of 
the left scrotum were normal. This mass on the right continued upward 
along the line of the spermatic cord as a dense, hard structure as far 
as the external inguinal ring. Its size dislocated the penis toward the 
left. From here the tumor mass could be traced outward overlying the 
inguinal ligament into a large ovoid structure lying in the region of 
the inguinal fold. Here the tumor measured 20 x 15 x 16 cm. It was 
only slightly movable and seemed definitely encapsulated. Its irregular 
surface was hard and not tender. At the lower aspect of the mass the 
skin had become adherent and showed brownish-red discoloration. with 
a few dilated vessels. 

Rectal examination showed benign enlargement of the prostate. 


The urine was normal except for a verv slight trace of albumin. 
The blood pressure was 162/92. The Ascheim-Zondek test gave nega- 
tive findings. All other laboratory tests were normal. X-ray investiga- 
tion of chest and bones showed no evidence of metastases. 
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On October 31, 1936, an orchidectomy and excision of the tumor 
of the inguinal region was performed. 


Pathologic Report: Submitted was a testicle, a portion of cord, epi- 
didymis and enormous tumor mass. The tumor and testicle together 
weighed 1,400 grams. The testicle was approximately normal in size 
and measured 4 x 2 x 2 cm. On cut section it was a reddish-brown 
color and appeared to be entirely free from invasion by tumor or in- 


Fig. 4. Case 2. Front view. Fig. 5. Case 2. Side view. 


flammatory change. There was a small hydrocele surrounding the 
testicle which contained clear straw colored fluid. Embracing the testi- 
cle was a solid tumor mass showing irregular lobulation. It was cov- 
ered by a thin membrane of- connective tissue which appeared to form 
a well defined capsule. On section there was a sharp contrast between 
the tumor and the normal appearing testicle. The character of the 
cut section of the tumor varied considerably. Adjacent to the testicle 
it was of a rather homogeneous pinkish-yellow color with strands of 
connective tissue coursing across it. In this area at the periphery of 
the tumor. one encountered firm, hard nodules which on cut section pre- 
sented a silvéry white, whorled appearance quite similar to that seen in 
the usual fibroid. There was also an area which measured 4 x 3 cm. 
on section in which one encountered a much more cellular appearing 
tissue. This was of a rather soft, gelatinous myxomatous character. 
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It was fairly well circumscribed from the surrounding more fibrous 
tissue. In the mass of tumor, while there was some tissue which re- 
sembled the general structure of the cord, the individual components 
could not be distinguished. 

The tumor beneath the skin of the inguinal region measured ap- 
proximately 19 x 15 x 10 cm. It was of very hard, lumpy consistency 
except in one area where the tumor appeared to have been directly cut 
across. It was surrounded by a thin but definite connective tissue cap- 
sule so that the nodules appeared quite discrete in some areas. At one 
point, however, the tumor had been cut across and the section in this 


Fig. 6. Case 2. Photomicrograph showing 
fibrosarcomatous tissue. 


area was of a rather pale yellowish-white color in which one could 
definitely identify strands of fibrous tissue and more cellular, moister, 
myxomatous appearing areas of small size. The section of the bulk of 
the tumor presented an extraordinary appearance. Well defined lob- 
ules bulged from the cut surface between strands of coarse, fibrous 
tissue. Each of these lobules was of a yellowish-white color in which 
definite whorls could be made out. Some areas appeared almost iden- 
tical with that usuallv seen in the uterine fibroid. In others, however. 
a tendency towards a soft myxomatous change was seen and the tissue 
assumed a more yellow and smoother appearance. No areas of necro- 
sis or hemorrhage were encountered within the tumor. There was no 
cyst formation. 

The microscope showed a cellular fibrosarcoma. While the tumor 
varied considerably in general appearance in various portions there 
was no evidence of mixed tumor or teratoma. The individual cells 
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were fibroblasts in various stages of development. Most of them were 
spindle-shaped with centrally placed, elongated nucleus which con- 
tained a moderate amount of chromatin. The cytoplasm stained rather 
deely, and clearly differentiated, delicate fibroglial processes were at- 
tached. Some few of the cells were more rounded. Giant cells were 
numerous in nearly all portions. These had deep blue staining cyto- 
plasm and eight to ten nuclei which were placed chiefly at the periphery 
of the cytoplasm. Mitotic figures varied in number from field to field. 
On the whole, they were moderately numerous. Some of them were 
atypical in character and giant in size. The tumor cells, in general, 
were arranged in whorling bands, some of which were shown in lon- 
gitudinal, others in cross section. Here and there was a suggestion 
of palisading of nuclei. Even in the central portion of the tumor a 
few fat cells still persisted, indicating that the tumor had extended 
freely throughout the subcutaneous tissues. The fat stains showed 
most of the cells to contain small droplets of fat, an amount which 
would hardly be suspected from the other stains. The periphery of 
the tumor was fairly well circumscribed by connective tissue. There 
was no evidence of tumor within endothelial lined spaces. The vessels 
of the tumor were rather thin-walled. The structure in general was 
moderately vascular. The tumor cells were laying down a variable 
amount of intercellular substance. This was collagenous in character 
and was arranged for the most part along the long axes of the tumor 
cells. While this was present in dense bands in many parts of the 
sections, there were other parts in which the fibers were widely sepa- 
rated from one another by edema. Outside the testis there were groups 
of smooth muscle fibers and up to this point the tumor was seen to 
extend. However, there was no extension of the tumor into the testis 
itself. The tumor might be characterized as a fibrosarcoma in which 
giant cells were particularly conspicuous. It gave no indication of ex- 
tremely rapid growth. This was a most unusual location for a fibro- 
sarcoma since it apparently began in the tissues of the scrotum. We 
could definitely rule out a primary origin in the testis. Neither ana- 
tomically nor histologically was it suggestive of the dermoid tumors 
of the rectus sheath. 
Diagnosis: Fibrosarcoma. 
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RETROPERITONEAL PAPILLIFEROUS CYSTADENO- 
CARCINOMA 


THOMAS P. SHUPE, M.D. 


Cleveland, Ohio 
CASE HISTORY 


The patient was a forty-eight year old white woman who had borne 
two children, both of whom were living and well. She was admitted 
to the surgical service on March 16, 1937, with the chief complaint 
of indigestion and abdominal discomfort from distention. Three years 
prior to admission she had had a supracervical hysterectomy, a left 
salpingo-odphorectomy, a right salpingectomy, and an incidental ap- 
pendectomy (the right ovary was left intact). Intra-abdominal palpa- 
tion at that time disclosed a small mass high in the right lumbar gut- 
ter, suggestive of a polycystic kidney. The patient fared quite well for 
two years. About one year before this admission, a palpable mass 
was noticed in the right upper abdominal quadrant. It caused dis- 
comfort and a feeling of pressure. This mass continued to increase 
in size; indigestion and abdominal pain added to the patient’s un- 
easiness, so much so that she finally submitted herself for surgical 
relief. The menstrual history was not significant, since she had had 
surgical menopause three years before. There had been a loss of 5 
to 10 pounds in weight in the recent months. 


The physical examination showed a fairly well developed and nour- 
ished white woman, appearing her stated age of forty-eight years, 
somewhat alert and restless, although not acutely ill. The temperature 
was 98.6° F., pulse 96, and respirations 20; the blood pressure was 
118 mm. Hg systolic, and 78 mm. diastolic. The skin and mucosa dis- 
closed no pallor. The abdomen was markedly enlarged. A huge 
fluctuant tumor was palpable, filling the right loin. It was fixed and 
slightly tender. 

The urinalysis was essentially negative. The red blood cell count 
was 4,400, white blood cell count 7,150, and the hemoglobin was 87 
per cent. The blood urea nitrogen was 18 mg. per 100 c.c. Cystoscopy, 
the day after admission, showed a clear urine and a normal bladder. 
Retrograde pyelograms showed the right ureter to be displaced medial- 
ly. There was a slight enlargement of the right kidney pelvis. A 
retroperitoneal mass in the nature of encysted fluid could be seen dis- 
placing the right ureter; this same mass extending anteriorly and me- 
dially was seen again in roentgenograms of the gastro-intestinal tract, 
displacing the stomach and duodenum to the left. Through it the com- 
plete outline of the right kidney could be seen. A pre-operative diag- 
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nosis of right retroperitoneal cystic tumor was made, and the patient 
was operated upon on March 22. 

Through a right lumbar incision, a huge retroperitoneal cyst, about 
18 to 20 cm. in diameter, was encountered and removed. The cyst 
was smooth, glistening, pearly, thick walled, having its origin posterior 
to the peritoneum in the gutter to the right of the spine. It was inti- 
mately adherent to the parietal peritoneum. There was no semblance 
of a pedicle. Immediately after operation the temperature rose to 
103.8° F., and there was much distress from distention of the abdo- 
men, but this subsided after several days. The temperature slowly 
dropped. The patient improved steadily and was discharged on the 
eleventh postoperative day. The blood chemistry on the day of dis- 
charge was: blood urea nitrogen 17, creatinin 1.15. 

Pathologic Report: Specimen consisted of an open and collapsed, 
cystic structure which measured approximately 18 cm. in diameter. 
The outer surface, for the most part, was gray, smooth, and glistening, 
and, in one area, several tags of adipose tissue were adherent. The 
inner surface was, for the most part, gray, smooth, and glistening, 
smoothly lined except for three areas in which several cauliflower-like 
papillomatous masses, measuring 1 to 2 cm. in diameter, were present. 
These papillomatous masses were pinkish-red in color. They were at- 
tached by rather broad bases and did not extend through to the ex- 
terior of the cyst wall. The wall varied somewhat in thickness, being 
everywhere translucent, but, in some places, thicker than elsewhere. 
The cyst, at the time of operation, was found to be filled with murky 
and cloudy, reddish-brown fluid. 

Impression: Papilliferous cystadenoma. 

Section taken through the cyst wall, which included one of the 
papilliferous masses described in the gross, showed a relatively acel- 
lular, thin, hyalinized, lamellated wall, to which were attached com- 
plex anastomosing and interlacing papille lined by columnar, stratified 
epithelium. This epithelium showed abundant cytoplasm and marked 
irregularity in size, shape, and staining quality of nuclei. Mitotic fig- 
ures were extremely common. In some situations, the epithelium ex- 
tended into the cyst wall, showed only slight tendency toward acinar 
differentiation, and the cells were markedly irregular. There was, 
however, no penetration to the exterior, although some cells lay very 
close to it. 

Another section taken through the smooth portion of the cyst wall 
showed an irregularly lined inner surface, in which occasional areas 
were covered by epithelium. Extending deeply into the wall, however, 
irregular nests and masses of tumor cells with hyperchromatic bizarre 
nuclei were encountered. These extended practically to the outer 
surface of the cyst. The tumor cells showed varying degrees of acinar 
differentiation, and, in some places, lay simply in cords. 

A section taken through one of the free papillomatous masses 
showed*a complex papillary pattern, similar to that already described, 
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but definite evidence of invasion of the supporting stroma was pres- 


ent. The supporting connective tissue of the papillz showed occasion- 
al infiltration by round cells. 


Diagnosis. Retroperitoneal pailliferous cystadenocarcinoma. 

After returning home, the patient remained quite well for about 
one month and then a mass appeared in the left upper quadrant. Sur- 
gical investigation was refused. She continued to lose weight and 
strength and died on May 15, 1937. No autopsy was obtained. 

Because of its location, its proximity to the kidney and ureter, 


Fig. 4. Fig. 5. 


and its histologic structure, this growth falls into the classification 
of unattached retroperitoneal cyst which has undergone malignant 
degeneration. It is often impossible to determine the origin of 
these growths until a microscopic study has been made, because 
Wolffian cysts, in their growth, may encompass or grow into or be 
developed underneath the capsule of the postperitoneal organs so 
that it is necessary to remove the organ with the cyst. In all these 
cysts the fibrous wall is lined with epithelium, such as is found in 
the Wolffian body, i.e., columnar, ciliated or cuboidal. 

In the male, all of the Wolffian body is utilized, while in the fe- 
male it exists almost entirely in an atrophic, unutilized state. This 
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accounts for the greater frequency of these growths in women, only 
two of the cases reported having occurred in men. 


DISCUSSION 


We shall not include under the name retroperitoneal or Wolffian 
cysts the whole collection of liquid tumors which develop in contact 
with the kidney, but only the liquid tumors which have a true wall, 
a fibrous covering and are lined with epithelium or endothelium. 
The hematomas and, in general, all the encysted effusions, whatever 
their nature, have to be eliminated from this classification. 

Retroperitoneal cysts are of infrequent occurrence, and they oc- 
cur usually in the female between the ages of forty and fifty. 


Pathologic Anatomy.—These tumors are generally unilateral, 
whitish or bluish-white, smooth, regularly rounded, sometimes 
protuberant, of extremely variable volume, and contain liquid which 
is sometimes clear, but is often of a chocolate color, under slight 
tension. The cystic tumors, in contrast with the solid tumors, lie 
in the adipose capsule, never in the fibrous. Likewise, the relations 
with the kidney are quite different. They are generally situated on 
the anterior surface of the inferior half of the kidney. The cyst 


can almost always be separated from the latter by a clear-cut plane 
of cleavage. The vessels are not involved, and nephrectomy by 
necessity is exceptional. Compression of the ureter is avoided, and, 
in a general way, the contents of the renal cavity are spared. Cer- 
tain cysts present an orifice of communication, usually very narrow, 
within the pelvis of the kidney. Some cysts separate the peritoneum 
and are in contact with the abdominal wall. 


Clinical Aspects ——Cystic tumors, like the solid tumors, grow 
slowly, and the symptoms are insidious. Pain is observed fre- 
quently, and also simple ‘pressure or weight on the affected side. 
The pain has varying radiations, occasionally assuming the char- 
acter of renal colic. Functional disorders are completely wanting, 
if one excepts some vague digestive disorders, edema of the legs, 
and a certain alteration of the general condition in very advanced 
cases. It is to be noted that urinary disorders are exceptional, pro- 
vided that the ureter and the vessels are not compressed. The 
physical examination reveals the existence of a liquid tumor in 
the abdomen, but its position and relations have to be determined. 
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In the majority of cases the tumor appears fixed to the abdominal 
wall. It has considerable substance and frequently presents the 
phenomenon of renal shaking. The finding of an area of colic 
tympany in front of the area of dullness of the tumor is of great 
help, while ureteral catherization and radiology are here, as in 
the case of solid tumors, methods of investigation of great useful- 
ness. 


-volution.—Developing between the lateral wall of the abdomen 
and the peritoneum, toward the large abdominal cavity and the 
pelvis, these tumors can attain considerable volume without ob- 
structing the function of neighboring organs, and without acquiring 
adhesions. Complications are unusual. Some cases of rupture, of 
hemorrhage, and of infection have been reported. Only three 
writers out of eighty-five have mentioned neoplastic degeneration. 
Total extirpation of the sac can be accomplished in most of the 
cases with a very low mortality. 


Differential Diagnosis —All the fluid collections in the abdominal 
cavity must be considered in making the diagnosis. These cysts 
must be differentiated— 

A. From other abdominal fluid tumors. 


1. In the case of median cysts, from cysts of the body of 
the pancreas, mesentery, and ovary, and from softened 
fibromas. 

In the case of right lateral cysts, from tumors of the 
liver, subphrenic abscess, and T. echinococcus cysts. 
In the case of left lateral cysts, from cysts of the tail of 
the pancreas and of the spleen. 

B. From tumors of the renal cavity. 

1. Tumors of the kidney: hydronephrosis, cystic kidney, 
solitary cyst of the kidney, and perinephritic abscess. 
Perirenal tumors: soft fibromas, softened lipomas. 

3. Perirenal effusions: blood, serum, urine, due to previous 
infections or trauma. 


2. 


It is quite evident that the diagnosis of retroperitoneal cysts is 
somewhat difficult, but by means of retrograde ureterograms, roent- 
genographic study of the gastro-intestinal tract after a barium meal, 
and a careful history, the diagnosis can be fairly accurately de- 
termined. 
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MELANOBLASTOMA OF THE PENILE URETHRA 


CHARLES M. McKENNA, M.D. 
Chicago, Illinois 


As in any organ, so in the penis, neoplastic changes may affect 
any cell type present. Thus, we may have tumors arising from any 
cell type normally found in the penis. In addition, there may be a 
change or modification of the cell type dependent upon local or gen- 
eral disease which may introduce new cells and therefore new poten- 
tialities for tumor development (cases of lymphosarcomas following 
long standing urethral strictures). 

In their frequency, neoplasms affecting the external genitalia of 
the male (excluding the testes) usually arise from the skin of the 
penis. Verrucous warts, small papillomas and carcinoma proper 
make up a large percentage of the common neoplastic diseases of 
the penis. As these lesions are common, so uncommon are connec- 
tive tissue tumors, and while the most frequently observed lesions 
are fibromas and hemangiomas, still others are encountered. Such 
tumors as those arising from muscle, nerve and lymphatic tissue 
are of interest more because of their pathologic curiosity than be- 
cause of their clinical importance. 


Malignant tumors of the urethra are very rare; sarcomas rarer, 
and malignant pigmented tumors probably the most rare of all, 
probably no more than three cases having been seen. 


CASE REPORT 


The patient from whose body the present pathologic condition was 
obtained first applied to the Illinois Research Hospital for care on 
July 22, 1936. He was a well built, exceedingly pale and exhausted 
sixty-five year old white man who had always been a farm laborer 
in the middle of Illinois. 


Complaints relative to the present condition dated back eleven 
months, at which time he noticed a painful erosion on the tip of 
the glans penis. He attributed this to irritation caused by a “sand- 
burr” which he presumed he had caught in the prepuce as a part of 
his work in the field. His doctor agreed with him, he stated. Local 
medication was of no avail and gradually the eroded area enlarged, 
foul-smelling urine began to be noticed and with it a swelling of the 
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foreskin so marked that it could no longer be retracted over the glans. 


Three months after the onset he noticed the development of inguinal 
glands which had gradually increased in size up to the date of en- 
trance. In spite of progressing edema of the lower extremities the 
patient continued working in the field until a month before entrance, 
when he was incapacitated by an attack of dizziness and sudden fa- 
tigue. He stated on question that he had lost 60 pounds in the six 
months prior to entrance. 


Physical Examination.—The patient was very pale and weak. Blood 
pressure 118/60; pulse 108; respiration 22; temperature 97 to 100°. 
The essential findings were grouped about the external genitalia. The 
penis was edematous, the foreskin over half an inch thick, so that the 
orifice was no more than one-half inch in diameter. It could not 
be retracted to expose or even see the glans. From the foreskin exuded 
a thin, foul-smelling, ammoniacal urine. The inguinal lymph glands 
were enlarged to the size of a grapefruit on both sides and the skin 
over them had a mildly bluish appearance. There was generalized 


edema of both lower extremities, with good pulses in the dorsalis pedis 
vessels. 


Because the glans was covered, a dorsal slit was advised and done 
three days after admission. At that time a fungating lesion was seen 
at the fossa navicularis. The lesion was 2 cms. across, slightly dis- 
colored, red-brown to brown, and foul-smelling. A biopsy was taken. 
It was the impression of the operator that there was (or had been) 
a tumor within the urethra which had grown to the outside, ulcerated 


and rendered the fossa navicularis a large, crater-like opening, the floor 
made up of tumor tissue. 


Following this procedure, the patient developed a chill and fever. 
After it subsided he began to slip very rapidly and died within three 
weeks. 

The tissue removed for biopsy revealed a stroma widely replaced by 
tumor cells. They lay under the epithelium, which in places they lifted 
up from the underlying stroma. The cells were found to be in large 
groups with very little, if any, connective tissue between the cells. 
Large groups were separated by septa which were very fine and filled 
with capillaries. Scattered in these septe were large cells filled with 
large accumulations of deeply brown colored pigment. Among the 
tumor cells proper were found numerous individual cells whose cyto- 
plasm was more or less filled with fine, dust-like brown pigment. Be- 
cause of the presence of infection in the source of the biopsy, every 
attempt was made to interpret the pigment as other than pigment from 
tumor cells. It was thought that it might be due to disintegrated blood 
in the infected field. While indecision reigned and a requested biopsy 
from the inguinal glands was impossible to obtain because of the pa- 
tient’s condition, a provisional report was rendered of sarcoma, possi- 
bly fibrosarcoma, possibly melanoblastoma. 
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Autopsy Record.—The distal] two-thirds of the penis were destroyed 
and the tip consisted of a fungating cauliflower-like mass which meas- 
ured 6 cm. in diameter. It was deep purple in color, necrotic and 
sloughed in the middle. The inguinal regions were filled with large 
irregular masses which measured 14 cms. in diameter. 


The peritoneal cavity contained 2,500 c.c. of a cloudy, purulent 
fluid. The loops of intestine were markedly reddened and injected. 
The penis, amputated at its root, was removed intact, with the testicles 
and both inguinal masses. The mass on the right side measured 14 x 
9x8 cm. On cut section it was gray white, to black, to white. The 
mass on the left side measured 16 x 8 x 7 cm., and was similar in ap- 
pearance. The bladder, removed intact and opened, revealed its mucosa 
involved in its entirety by tumor infiltration which seemed to come 
from the same tissue as that in the urethra. The wall was friable, soft, 
gray, necrotic and sloughing on the inner surface. The wall of the 
bladder showed a perforation 5 mm. in diameter which connected with 
the free peritoneal cavity. Just posterior to this opening, there was an 
area 3 cm. long where the ileum was adherent to the bladder fundus, 
and opening of the ileum along this area revealed an enterovesical 
fistula through which tumor protruded and invaded the submucosa of 
the intestine. Along the intestine there were several isolated nodules. 
The tumor did not continue between the bladder and penis through the 
prostatic urethra. It seemed to recommence in the bladder. 


Cut section of the penis revealed the upper portion of the tumor to 
lie just under the urethra, and in the distal portions it had eroded the 
mucosa. It was deep black to deep brown in color. The rest of the 
circumference of tumor tissue was deep brown. The major portion of 
the pendulous urethra seemed uninvolved although considerably dilated. 
The inguinal masses were focally coal colored, focally non-pigmented. 
In the bladder and intestine, the two forms of pigmentation prevailed, 
with less deep coloration. 


Anatomic Diagnosis——Melanoblastoma of the penile urethra with 
extensive metastases to the inguinal lymph glands, to the mucosa of 
the urinary bladder, and to the sub-mucosa of the adjacent ileum. Tu- 
mor perforation of the urinary bladder with recent acute diffuse sup- 
purative peritonitis. Tumor produced enterovesical fistula with me- 
tastases to the submucosa of the ileum. 


DISCUSSION 


This case is of primary interest because of its pathologic rarity. 
Fischer, in 1887, reported in the Deutsche Zeitschrift fiir Chirurgie 
a case of a pigmented tumor which arose from the pendulous por- 
tion of the urethra. There were extensive metastases. Frick and 
Hall reported a case in the Journal of the American Medical Asso- 
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ciation of a melanotic tumor arising from the urethra. However, 
the patient when they saw him had had a partial amputation of the 
penis for what was apparently a fungating lesion of the entire 
organ. There is no way to prove that the lesion which they saw 
was not an implantation recurrence. Recently Campbell and Fein, 
in the Journal of Urology, reported a case of the pendulous urethra. 
No cases involving the urinary bladder either primarily or by me- 
tastases have been reported. Colmers, Callomon, Peters, Payr, Key 


and Okayask, Golding and Gould have reported melanoblastomas 
arising from the skin of the penis. 


RESUME 


The gross findings allowing us to diagnose melanoblastoma are 
apparent in the intense pigmentation of the primary lesion and the 
inguinal glands, and the tendency for the non-pigmented forms to 
predominate in the metastatic foci. The origin from the urethra is 
also substantiated not alone by the progressive diminution in pig- 
mentation as the metastases spread from their primary source, but 
by the gross appearance of the tumor having eaten its way out from 
the lining of the urethra. Microscopically the intact urethra, sep- 
arated from the underlying tissues by the huge masses of melanin- 
producing malignant cells, is found. 





ERYTHROPLASIA OF THE PENIS 


ARCHIE L. DEAN, JR., M.D., and JOSEPH H. FARROW, M.D. 
From the Department of Urology, the Memorial Hospital, New York 


For a number of years the dermatologic literature has contained 
occasional reports of an erythematous disease of the glans penis 
and the mucous membrane of the prepuce. In a large proportion of 
the cases the lesion was the forerunner of a cancer. The purpose of 
this paper is to describe a case which has been under continuous ob- 
servation for ten years and to bring the condition to the attention 
of urologists. It is hoped that when a larger number of cases have 
been recognized and studied our present imperfect knowledge will 
be materially supplemented. 

Paget, in 1874, published his observations of a disease of the 
nipple and areola definitely associated with subsequent carcinoma of 
the breast. In the same communication he briefly mentioned a simi- 
lar lesion which affected the mucous membrane of the glans penis. 
Since Paget’s report, forty-four cases of a similar clinical and path- 
ologic character have appeared in the literature, twelve being termed 
Paget’s disease, seven Bowen’s disease, and twenty-five the eryth- 
roplasia of Queyrat. Queyrat, in 1911, was the first to study this 
disease in its specific relation to the penis. He also named the con- 
dition “erythroplasia.”’ Since the term “erythroplasia” is accurately 
descriptive of the clinical appearance of the lesion, we will use it. 
Study of the literature shows that of the forty-five reported cases, 
38 per cent of the patients either had carcinoma when first examined 
or cancers developed on the penis while the patients were under 
observation. 

Descriptions of the condition by different observers have shown 
remarkable uniformity. The fact that only slight variations were 
noted in a few patients suggests that the disease follows a well 
defined clinical course. 

In most cases the lesion first appears as a small, flat, superficial, 
bright red area with a well circumscribed margin. Occasionally sev- 
eral points of origin appear simultaneously. The primary site in 60 
per cent of the cases was some portion of the glans. From the point 
of origin the lesion slowly spreads to the corona, coronary sulcus, 
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and finally to the mucous surface of the prepuce. The epidermis of 
the prepuce is never affected. The meatus was invaded in but one 
recorded instance. 
On close inspection the lesions are smooth, velvety, and of a 
bright red color. Those portions covered by the prepuce are slightly 
moist and glistening. The uncovered areas are dull red, dry, and 
frequently scaly. The margins are usually regular but they may 


Fig. 1. (A) dorsal and (B) ventral aspects of glans penis showing erythro- 
plasia before radiation was applied. 


take a serpiginous form. Palpation reveals no induration but there 
may be a slight increase in density. 


Subjective symptoms are not striking although there may be itch- 
ing or a slight burning pain. Bleeding was described but once. In- 


guinal adenopathy has never been found before the lesions had be- 
come cancerous. 


The clinical course of erythroplasia is characterized by slow ex- 
tension and a complete lack of favorable response to treatment with 
any topical applications. After a variable time apparently insignifi- 
cant elevations appear. At first they give the impression that parts 
of the lesion have become thicker. They do not suggest that a 
change in the character of the tissue has taken place. Frequently 
this stage slowly progresses until the elevations become papillary. 
In many cases, after a time they ulcerate and bleed, the patients may 
complain of sharp, stinging pains, and palpation reveals induration. 
Biopsies taken at this stage-showed definite cancers in the cases re- 
ported. The subsequent course is that of penile carcinoma. 
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The microscopic picture of erythroplasia is consistent with that 
of a chronic inflammatory precancerous dermatosis. The condition 
is characterized by hyperplasia with residual inflammatory reaction 
manifest by dermal congestion and lymphocytic infiltration. The 
epithelial cells are large, with hyperchromatic nuclei. They show 
little tendency toward keratinization and in general they present a 


Fig. 2. Transition between normal and erythroplastic epithelium, the latter 
overlying an area of granulomatous infiltration, 


picture of arrested maturation in a state of hyperactive prolifera- 
tion. The epidermis varies considerably in thickness. In some parts 
it is quite thin with only a few cell layers separating the congested 
dermal papillz from the surface. This is probably the reason for 
the brilliant red color of the lesion. In other regions there is hyper- 
plasia of the epithelium. This is most marked in the malpighian 
layer where the epithelial pegs are broad, blunt, slightly disorgan- 
ized, and encroach upon the dermal papillz. Here the epithelial cells 
are hydropic. . The nuclei stain poorly and are frequently vacuolated. 
Keratinization is almost absent. Mitotic figures are frequently 


found in the malpighian layer. They are often irregular, and in 
some areas assume giant forms. 
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The derma shows a definite chronic inflammatory reaction with 
no tendency to organization or fibrosis although the lesion may 
have been of long duration. The dermal papillze and the upper part 
of the corium are heavily infiltrated with lymphocytes and scattered 


Fig. 3. Hyperplasia; thickened rest pegs; lack of normal epithelial matura- 
tion; dermal lymphocytic infiltration. 


plasma cells. There is some edema and the numerous small blood 
vessels and capillaries are found to be dilated or engorged. 


Susman and others in describing the sections from their patients 
referred to the presence of Paget’s cells and, for this reason, called 
the condition Paget’s disease. However, since large vacuolated epi- 
thelial cells with membranes of double contour are frequently noted 
in descriptions of erythroplasia, Bowen’s disease, and other pre- 
cancerous lesions, it is doubtful if they should be considered a diag- 
nostic finding in Paget’s disease alone. 





ERYTHROPLASIA OF THE PENIS 


ETIOLOGY 


Little direct information can be obtained from the literature re- 
garding the etiology of erythroplasia. Analysis of the reported 
cases shows that.the average age of the patients was fifty-seven, and 
at the time a physician was first consulted the disease had been 


his ‘ 


Fig. 4. Paget’s cells in erythroplastic epithelium. 


present for an average of almost six years. Scomazzoni described 
a patient of eighty-one who had been aware of the condition for 
thirty years. Therefore the etiologic factors’ which we seek are 
those which might give rise to a type of chronic inflammation ‘of 
thé glans and prepuce in men beyond middle age. It is well known 
that the most common cause of chronic balanoposthitis is retention 
of. secretions beneath a tight prepuce. Hard, inspissated smegma is 
a potent mechanical irritant and the fatty acids present may fur- 
nish chemical irritation as well. Undoubtedly retained secretions 
play a prominent part in the etiology of erythroplasia because 10 
per cent of the patients had congenital phimosis and 27 per cent of 
the others had marked elongation of the prepuce. These figures 
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are probably much too low because in most of the case reports the 
prepuce was not described. However, in no case was it definitely 
stated that the patient had been circumcised, although one of the 
forty-five men was a Jew. 


While we feel certain that retained secretions enanilh the prepuce 
form an etiologic factor in erythroplasia, we are by no means certain 
that it is the only one. The fact must be emphasized that in more 
than 150 cases of epithelioma of the penis studied by one of us, 
none was found originating from erythroplasia although practically 
all gave a clear history of long continued irritation beneath a tight 
prepuce. Therefore, the relatively rare erythroplasia must be an 
unusual response of the epithelium of the glans penis to chronic 
irritation. 

Search of the literature showed that syphilis or infections with 
the gonococcus or the bacillus of Ducrey played no well defined part 
in the etiology of erythroplasia. While a number of the patients 
admitted having had these infections, the majority denied them and 
in all cases many years had passed between the infections and the 
appearance of erythroplasia. Since patients in 20 per cent of the 
reported cases had syphilis, it may be that this disease, while not 
being an exciting factor, may lower the resistance of the patient to 
the influences which give rise to erythroplasia as it probably does in 
cancer of the penis. More studies must be made, however, before 
this point becomes clear. No definite trauma was mentioned as a 
causative factor in any of the cases. 


DIFFERENTIAL DIAGNOSIS* 


The differential diagnosis of erythroplasia is by no means easy, 
especially in early cases. In fact, not infrequently erythroplasia can 
not be recognized by simple clinical inspection. The differential di- 
agnostic considerations must cover a multitude of dermatoses which 
affect the penis. Certain forms of tuberculosis, such as superficial 
lupus or “orificial,” ulcers may simulate erythroplasia. Syphilitic 
papules, particularly condylomata and other syphiloderms, can sim- 
ulate it. Fungus infections, particularly those due to monilia and 
oidium fungi, most frequently found in diabetic patients, can look 
like erythroplasia. Ordinary eczematous plaques may occasionally 


*We are indebted to Doctor Marion B. Sulzberger for a discussion of the differential 
diagnosis of erythroplasia from the viewpoint of an experienced dermatologist. 
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persist and ooze and resemble lesions of erythroplasia. Probably 
the most difficult conditions to rule out are the drug eruptions, both 
vesicular and bullous, and the oozing plaques which are the residua 
in drug eruptions. Among drugs causing lesions of this type are 
phenolphthalein, antipyrin, phenacetin, pyramidon, and the salicy- 
lates. Bullous lichen planus of the glans penis also closely resembles 
erythroplasia and an extremely difficult differential diagnosis is be- 
tween erythroplasia and certain isolated psoriatic lesions of the 
penis. The scales of psoriasis come off easily and in the non-circum- 
cised there may remain persistent lesions with moist, oozing sur- 
faces and sharply circumscribed edges. 

Because of the difficulties in making a correct differential diag- 
nosis of erythroplasia by clinical observation alone and in view of 
the danger of the lesion becoming malignant while under observa- 
tion, we believe that a biopsy should be performed as soon as pos- 
sible on all suspicious lesions of the penis so that a histologic diag- 
nosis can be made without delay. 


TREATMENT 


Since the earliest manifestations of erythroplasia are character- 
ized by precancerous changes and a high proportion of the lesions 
undergo malignant degeneration in spite of treatment, the manage- 
ment of the disease is worthy of serious consideration. 

We suggest that prophylactic treatment is of the greatest im- 
portance. It consists in the circumcision of all male infants a few 
days after birth. This simple operation provides the only complete 
protection against irritation of the glans penis by secretions re- 
tained beneath the prepuce. After the disease has appeared, cir- 
cumcision should be performed in an attempt to stop the process. 
We do not know whether circumcision done after erythroplasia has 
become established will prevent the disease from progressing to the 
cancerous stage, but we think it doubtful. Our experiences and 
those of others with penis cancers clearly show that precancerous 
changes may take place in early boyhood and that the circumcision 
of adults may be followed by cancers even forty years later. 

Local medication of all kinds has been used without benefit. Ra- 
dium and the roentgen rays were employed in eight cases with poor 
results in six. The end-results of the two cases benefited are not 
known. Use of the actual cautery has been of little value. The best 
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results have followed amputation of the affected glans and prepuce. 
Few surgeons would carry out this treatment in the early stages of 
the disease even if the patient consented because at first the disease 
is obviously superficial and it looks harmless. 


We suggest that if a patient is seen before a cancer has developed 
he be circumcised without delay. The lesions on the glans should 
be kept scrupulously clean and free from any form of irritation. 
Treatment should be given with lightly filtered roentgen rays or 
radium, the latter preferably because radium applicators can more 
evenly irradiate the curved surface of the penis. We recommend 
treatment with radium although our experience with erythroplasia 
has been confined to a single case because in a series of twelve su- 
perficial penis cancers the use of radon plaques completely con- 
trolled all of the patients. At the end of an adequate period of ob- 
servation, if the disease is not cured, a conservative amputation 
should be performed. 


F, R., an Italian barber, aged forty-seven, was referred to the Me- 
morial Hospital on September 7, 1926, because of a sore on the glans 
penis and mucous surface of the prepuce. The man had been mar- 
ried for about twenty-five years and his wife had had several healthy 
children. A gonococcus infection in his early youth was admitted but 
syphilis was denied and several serologic tests gave negative findings. 
In general the man was healthy and had always been well. He spoke 
no English and his intelligence was of a low grade. 

Upon close questioning through an interpreter it was learned that 
the man had always had a tight prepuce. Although he tried to keep 
the penis clean, the glans and prepuce were often sore and inflamed. 
In March, 1924, two and one-half years before admission, the patient 
washed the penis with soap and water. He noticed a red area near 
the frenum, and, becoming worried, he applied a solution of 1 :250 
mercuric chloride. Since the red area did not disappear, and, as he 
said, he had need to disinfect himself from time to time, presumably 
after coitus, he applied the same solution with regularity during a pe- 
riod of four months. At the end of this time the glans was ulcerated 
and tender and a physician was consulted. 

For many months the patient was treated with different medicines 
by a number of physicians. The lesion on the glans slowly spread. 
At no time was any improvement noted. In fact the only result 
which the patient experienced from the many remedies was that some 
of them were more painful than others. Finally, the last physician 


was suspicious of cancer and referred the patient to the Memorial 
Hospital. 
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Upon admission a bright red, flat area 3 centimeters in diameter 
was seen in the ventral aspect of the glans penis. The frenum 
marked its center. The surface was smooth and glistening, the edges 
were irregular. No induration could be felt nor was the region ten- 
der to light touch. There was no palpable inguinal adenopathy. The 
condition was diagnosed as a dermatitis caused by applications of 
mercuric chloride solution. 

Because the patient had recently been treated with an irritating 
salve an attempt was made to reduce the inflammation. The glans 
and prepuce were gently bathed twice a day with warm water and 
soap applied with cotton pledgets. After several months the condi- 
tion was no better and five exposures of ultraviolet light were given. 
This did not help. Early in the course of his treatment circumcision 
was proposed but the patient would not consent. For the following 
nine years the lesion was kept clean and protected with vaselinated 
gauze. During this time it showed no increase in size and no changes 
in its appearance were noted. In November, 1935, eleven and one- 
half years after the first red spot had been noticed, two small eleva- 
tions were seen in the affected area on the ventral aspect of the glans. 
These elevations were 2 millimeters in diameter and were raised about 
1 millimeter. They were broadest at the base and were of the same 
red color as the area from which they grew. A biopsy was performed 
and microscopic examination showed a precancerous papillary over- 
growth without any definite infiltration. 

Circumcision was insisted upon and finally accepted. At the 
time of the operation the papillary areas were thoroughly coagulated. 
Four months after circumcision marked improvement had taken place 
in the areas of erythroplasia on the dorsum of the glans and epi- 
thelialization had steadily progressed. However, on the ventral aspect 
of the glans, where the disease was of the longest duration and where 
definite malignant degeneration had occurred, no regression was 
noted. 

Finally, the radon bulb of lightly filtered emanation was used. 
Doses of 500 millicurie minutes were given to all the ulcerated areas. 
Gradual but definite healing followed. At present, more than a year 
later, the malignant process seems controlled and, but for slight scar- 
ring, the glans penis is normal. 


SUMMARY 


Erythroplasia of the penis is an erythematous dermatosis which 
affects the glans and mucous surface of the prepuce. It is likely 
that the condition is the result of chronic irritation beneath a tight 
prepuce. Although the subjective symptoms are usually mild and 
the lesion appears insignificant, carcinomatous degeneration has 
been noted in about 40 per cent of the reported cases. The micro- 
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SUMMARY OF REPORTED CASES 


No. Author 


Paget 


Pick 
Sequeira 


Susman 
Susman 


Tommasoli 


Busman and Wood- 
burne 


Davis 


Yoshida 

Yoshida 

Yoshida 

Yoshida and Funa- 
bashi 

Yoshida: 

Kleeburg 

Nicolas, Massia and 
Rousset 

Scomazzoni 


Scomazzoni 


Scomazzoni 


Noguer-More 


Noguer-More 


Fournier and Darier 


Queyrat 


Age 








Duration} Location 


1 year 


1.5 years 


2 years 


1 year 
6 years 


3 years 


2 years 


14 years 
4 years 
14 years 


4 years 


8 years 


4 years 


2 years 





Glans 


Glans 


Prepuce 


Glans 
Glans 


Prepuce 
glans 


Glans 


Meatus 


Corona 
Corona 
Corona 


Corona 


Glans 


Corona 


Glans 


Corona 


Glans and 
corona 


Prepuce 


Glans and 
meatus 


Glans and 
prepuce 
Prepuce and 


glans 


Glans and 
frenulum 





Diagnosis 


Paget’s disease with 


epithelioma. 


Paget’s disease 


Paget’s diesase with 
epithelioma. 


Paget’s disease 
Paget’s disease 


Paget’s disease with 
Ca. of urethra. 


Paget’s disease with 
epithelioma. 


Paget’s disease. 


Paget’s disease. 
Paget’s disease. 
Paget’s disease 


Paget’s disease with 
epithelioma. 


Paget’s disease with 
epithelioma. 


Bowen’s disease. 


Bowen’s disease 


Bowen’s disease. 


Bowen's disease. 


Bowen’s disease. 


Bowen’s disease and 
epithelioma. 


Bowen’s disease, 
kraurosis and epi- 
ethelioma. 


Epitheliome benign 
syphiloide. 


Erythroplasia. 
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SUMMARY OF REPORTED CASES 


. Author 


Queyrat 

Queyrat 

Queyrat 

Louste, Caillaud and 
Marassi 


Louste, Levy-Franckel 
and Cailliau 


Louste and Rault 

Louste, Cailliau and 
Vannier 

Vigne and Fourinier 

Marcus Clinic 

Brinitzer 


Roffo 


Mestre 

Moberg 

Kolb 

Sulzberger and Saten- 
stein 

Bloom 

Throne 

Stiles 

Hall, Hoffman and 
Newman 

Marin 

Sezary, Horowitz and 
Levy-Coblentz 


Desaine 


Desaine 








Age| Duration 


12 years 
3 years 


6.5 years 


1 year 


1 year 


8 mos. 


7 years 


7 mos. 
2 years 
6 mos. 


2 years 


11 years 


4 years 


1.5 years 


3 mos. 


5 mos. 
10 mos. 


9 mos. 


2 years 


1 year 


5 years 


5 years 


1.5 years 





Location 


Glans 
Glans 
Glans 
Glans and 
prepuce 


Prepuce and 
glans 


Glans and 
prepuce 


Glans 


Glans 
Prepuce 
Glans 


Glans and 
prepuce 


Glans 


Prepuce and 
glans 


Glans and 
prepuce 


Glans 


Prepuce 
Glans 


Glans and 
prepuce 


Glans 
Glans and 
prepuce 
Glans 
Glans 


Glans 








Diagnosis 


Erythroplasia. 


Erythroplasia. 


Erythroplasia 
epithelioma. 


Erythroplasia 
epithelioma. 


Erythroplasia. 


Erythroplasia 


epithelioma. 


Erythroplasia 


epithelioma. 


Erythroplasia. 
Erythroplasia. 
Erythroplasia. 
Erythroplasia. 


Erythroplasia. 


Erythroplasia 
epithelioma. 


Erythroplasia. 
Erythroplasia. 


Erythroplasia. 
Erythroplasia. 
Erythroplasia. 
Erythroplasia 

epithelioma. 


Erythroplasia. 


with 


with 


Erythroplasia with 
metastases to groin 


Erythroplasia with 


epithelioma. 


Erythroplasia with 


enithelioma. 
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scopic picture is that of a chronic inflammatory precancerous der- 
matosis. The clinical course is characterized by slow but steady ex- 
tension and a complete lack of favorable response to treatment with 
any topical applications. In the case reported, following circumci- 
sion, intense surface irradiation was followed by healing. No evi- 
dence of a relapse is present more than a year later. 
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DISCUSSION 


Dr. CHarLtes M. McKenna (Chicago, Ill.): I would be very 
glad to have all the gentlemen present observe closely the amount 
of melanin in this tumor. Our pathologist at the Research and 
Educational Hospital thought it was most interesting because of 
the amount of pigment present in this specimen. As indicated in 
the paper, we got this case late, hence it was an inoperable case. 
Our experience in handling malignancy of the penis, shows that 


we get better results by doing a conservative operation than by 
doing a radical one. 





